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D scription 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] This invention relates to an air conditioner 
damper which is provided in the back of a ceiling of a 
building and disposed in the middle of a duct, or more 
particularly to an airflow-adjusting damper. 

2. Description of the Prior Art 

[0002] There has been disclosed a mechanism for 
opening/closing damper vanes of a damper which is 
interposed in the middle of a duct for shutting down air 
flow in the duct for air conditioner and adjusting airflow 
amount. FIG. 43 shows a schematic sectional view of a 
conventional airflow-adjusting damper. The damper 
shown here comprises a box-like frame F having a pre- 
determined thickness, a rotation shaft S which is sup- 
ported by bearing provided in the frame F and a butterfly 
vane V which is rotated so as to open/close the airflow 
path in the frame F, an end of the rotation shaft S being 
extended and connected to a handle or an output shaft 
of a motor. 

[0003] However, in the aforementioned conventional 
airflow-adjusting damper, when the vane is rotated so 
as to close the airflow path, air is forced to the upper 
and lower ends of the vane, upon airflow control. Con- 
sequently, air flows to the downstream all at sudden, 
thereby producing a large wind noise. How this wind 
noise will be reduced is an important problem for devel- 
opment of industrial air conditioner dampers. Further, in 
the aforementioned conventional airflow-adjusting 
damper, a relation between the rotation angle and air- 
flow is likely to change in curved-line fashion. Particu- 
larly when the flow path is near its full closing state, 
even a slight change of opening of the vane changes 
airflow state suddenly. In the case of airflow control by 
motor drive by comparing a target value with a response 
value, hunting is produced, so that excellent airflow con- 
trol cannot be performed. Further, because the above 
butterfly vane forces air toward the upper and lower 
ends of the vane as described above, drift current is pro- 
duced in the downstream. Consequently, this damper is 
not useful in the vicinity of an indoor air outlet and distri- 
bution of air speed in the upstream is deviated. As a 
result, the detecting accuracy of the airflow speeds sen- 
sor drops. In the case of using this damper as a variable 
airflow type VAV damper or the like, it is difficult to keep 
the accuracy of its entire system in excellent condition. 

SUMMARY OF THE INVENTION 

[0004] The present invention has been achieved to 
solve the aforementioned problems, and it therefore is 
an object of the invention to provide an airflow-adjusting 


damper which is structured in a very simple way and 
capable of preventing occurrence of a large wind noise 
produced when the vanes are opened/closed, prevent- 
ing drift current from being generated in the vicinity of 
5 edges of the vanes of the damper, performing rectifica- 
tion of the air flow and largely improving airflow detec- 
tion accuracy of a sensor. 

[0005] To achieve the object of the invention, a first 
aspect of the present invention provides airflow-adjust- 

10 ing dampers 10-1, 10-2, 10-3, 10-4, 10-5 comprising 
each: a casing 12 in which an airflow path P is formed 
internally; and vane portions 14, 62, 64 which are 
rotated in the casing so as to open/close the airflow 
path, the vane portions 14, 62, 64 containing a plurality 

75 of vane plates 16a, 16b, 66a, 66b, 68a, 68b which are 
overlaid mutually, slidably mounted thereon and have a 
plurality of holes 18. 

[0006] According to the first aspect, if the vane plates 
are rotated in the airflow path with the rotation of the 

20 rotation shafts, for example, they incline gradually from 
their full opening state, so that airflow resistance is 
increased gradually thereby restricting the airflow. 
When the vane portions are rotated in this airflow path, 
the vane plates of the vane portions are opened/closed 

25 with the plural holes communicating with each other so 
as to form the communicating openings. Thus, airflow is 
always allowed to pass through the holes ensuring a 
small amount of airflow. Because airflow is divided by 
the plural communicating opening and flows in the 

30 downstream, no large wind noise is produced. Thus, 
this damper can be said to be very low noise type 
damper. Further, this is excellent in rectification effect 
and drift current prevention effect and the sensor detect- 
ing accuracy has been largely improved. The rotation of 

35 the rotation shaft may be carried out by manual opera- 
tion by extending a part of the rotation shaft or carried 
out by a driving means such as a motor. 
[0007] Accordingly, when the opening degree of the 
vane is changed, the plural holes are made to commu- 

40 nicate with each other, and then air is made to flow 
through these plural holes in fine division fashion. Thus, 
wind noise and other noise can be prevented from 
occurring. Further, because air is made to flow through 
the entire surface of the vane plate, no drift current 

45 occurs when the vane plate is rotated in the closing 
direction. Further, rectification of current is carried out 
so as to make air to flow equally to the downstream. 
Therefore, this apparatus can be installed in the vicinity 
of an air conditioner and the application of this type of 

so the air conditioning damper can be expanded largely. 
Further, because no drift current is produced, the 
detecting accuracy of the air speed sensor installed in 
the upstream is increased largely. Further, because the 
sensor detects the entire cross section, it is not neces- 

55 sary to provide a plurality thereof. With only a single 
sensor, it is possible to detect wind speed at a high 
accuracy. Thus, sensor cost and installation cost thereof 
can be saved thereby contributing to reduction of the 
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total cost. Further, when the vane portions are almost 
fully closed, it is possible to detect a fine airflow rate. 
[0008] A second aspect of the invention provides an 
airflow-adjusting damper according to the first aspect 
wherein, when an entire airflow path P is opened/closed 
by the vane portions 14, 62, 64, the plural holes 18 are 
made to communicate with each other to form commu- 
nicating openings and after the airflow path P is closed 
any of said vane plates 16a, 16b, 66a, 66b, 68a, 68b is 
slid so as to close said communicating openings. 
[0009] According to the second aspect, the vane 
plates containing the plural holes open/close the airflow 
path in the casing. Thus, minimum amount of air is 
made to flow equally over the entire cross section of the 
airflow path in all interval from the full opening state to 
the full closing state, thereby preventing drift current and 
assuring rectification of current. Further, no wind noise 
is produced when the vane plates are near the full clos- 
ing state. Thus, an ideal damper can be expected. Par- 
ticularly, by fully closing the flow path and then fully 
closing the plural holes, fine adjustment of the airflow 
can be performed. 

[0010] Thus, wind noise is unlikely to be produced 
when the entire flow path is opened/closed. Particularly 
when the vane portions are situated near the closing 
state, it is possible to prevent a sudden reduction of air- 
flow in proportion with a change of opening degree 
thereby achieving sound deadening effect. Open- 
ing/closing of the plural holes is carried out when the 
vane portions are in the closing condition. Further 
because the plural fine holes can be opened/closed' 
fine adjustment of the airflow can be performed 
securely. 

[001 1 ] A third aspect of the invention provides an air- 
flow-adjusting damper according to the second aspect 
wherein rotation shafts 22, 58, 60 are rotatably provided 
so as to cross over the casing 1 2, the vane portions 1 4, 
62, 64 being mounted on the rotation shafts 22, 58, 60,' 
the airflow-adjusting damper further comprising a 
shared drive mechanism 28 which carries out open- 
ing/closing of the airflow path and opening/closing of the 
plural holes 18 by rotating the rotation shafts 22, 58 60 
[001 2] According to the third aspect, opening/closing 
of the flow path in the casing and opening/closing of the 
plural holes formed in the vane plates can be carried out 
by a single driving system. Thus, common components 
can be used for both the operations and the structure 
can be simplified. Further, the driving system can be 
formed in a small size thereby realizing light weight. 
Thus, this system is easy to handle. 
[0013] That is, by using common parts, production 
cost can be reduced and the drive motor and other inter- 
locking mechanism can be simplified. Further, driving 
response is improved. 

[001 4] A fourth aspect of the invention provides an air- 
flow-adjusting damper according to the third aspect 
wherein the shared drive mechanism 28 is so con- 
structed as to slide the vane portions so as to close the 


plural holes 18 by further rotating the rotation shafts 22, 
58, 60 continuously from the condition in which the air- 
flow path is closed. 

[001 5] According to the fourth aspect, assuming that 
s a series motion from the full opening state of the airflow 
path to the full closing state by rotating the vane por- 
tions by the rotation of the rotation shafts is a primary 
rotation, by a secondary rotation, that is, further rotation 
of the rotation shaft from the full closing state, the vane 
10 plates are slid so as to close the plural holes. Thus, 
there is no waste in motion and response is high. Fur- 
ther, the operation is carried out securely. 
[001 6] The rotation shafts are rotated from the condi- 
tion in which the vane plates are opened to the condition 
is in which the vane plates are closed, and by rotating fur- 
ther the rotation shafts, the vane plates can be slid so as 
to fully close the communicating openings which are 
provided by a plurality of the holes in simple structure 
without any electrical control, link or other interlocking 
20 mechanism. Further by continuing the rotation of the 
rotation shafts, slide conversion can be carried out. 
Thus, the produced motions are continuous thereby 
producing no waste in motion. The airflow control char- 
acteristic with nearly fully opening condition is 
25 improved. 

[001 7] A fifth aspect of the invention provides an air- 
flow-adjusting damper according to the third aspect 
wherein the shared drive mechanism 28 comprises the 
rotation shafts 22, 58, 60 which are rotatably provided 
so on the casing and the vane portions 14, 62, 64 mounted 
on the rotation shafts 22, 58, 60, the vane portions 14, 
62, 64 including first vane plates 16a, 50a, 66a, 68a 
which are mounted idlingly on the rotation shafts 22, 58 
60 and other vane plates 16b, 50b, 66b ( 68b which are 
35 shdably fixed to the first vane plates, the airflow-adjust- 
ing damper further comprising long grooves 40, 42, 52, 
54, 84, 86 formed in each of the vane plates 16a, 50a, 
66a, 16b, 50b, 66b, 68b, driving pins 38 which are fixed 
on the rotation shafts 22, 58, 60 in the radius direction 
40 and go thorough the long grooves 40 t 42, 52, 54, 84, 86 
in the overlaid plural vane plates 16a. 50a,' 66a. 68a, 
16b, 50b, 66b, 68b so as to protrude and stopper por- 
tions 44 for specifying such a position in which the flow 
path P is to be closed by the vane portions 14 62 64 
45 [0018] According to the fifth aspect, with the rotation 
of the rotation shaft, the driving pin is rotated so that the 
driving pin moves in the long groove thereby realizing 
the shared drive operation. 

[0019] Accordingly, the components necessary for 
so achieving this device are basically, only the driving pins 
provided on the rotation shafts and the long grooves 
formed in the vane plates. Thus, it is not necessary to 
provide a driving mechanism opening/closing the plural 
holes formed in the vane portions separately from the 
55 driving power for opening/closing the flow path and the 
structure is very simple. Because mechanical conver- 
sion is carried out without any electrical control by 
assuring easiness of production and easiness of main- 
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tenance and inspection, thereby improving production 
efficiency, fault ratio in the machine itself is very low. 
[0020] A sixth aspect of the invention provides an air- 
flow-adjusting damper according to the fifth aspect 
wherein the long grooves 84, 86 are set to such a length s 
including a rotation range of the driving pin 38 which, 
when the rotation shafts 58, 60 are further rotated from 
the condition in which the airflow path is closed by the 
van portions 62, 64, hooks other vane plates 66b, 68b 
so as to slide them until the plural holes 18 are com- w 
pletely closed. 

[0021] According to the sixth aspect, only if the driving 
pin is moved in the long groove, the vane plate of the 
sliding side is slid. The other vane plate of the sliding 
side only has to be overlaid. Consequently, the open- 75 
ing/closing of the entire flow path by the vane portion 
and opening/closing of the plural holes by sliding of the 
overlaid vane plates can be achieved. 
[0022] When the driving pin is rotated in the long 
groove of the first vane plate accompanied by the rota- 20 
tion of the rotation shaft, the other vane plate is moved 
securely, so that opening/closing of the plural holes 
formed in each of the vane plates is achieved. 
[0023] A seventh aspect of the invention provides an 
airflow-adjusting damper according to the third aspect 25 
wherein the shared drive mechanism 28 contains urging 
members 46 for always applying an urging force in such 
a direction that the plural holes 18 in the plural vane 
plates 66a, 66b, 68a, 68b form communicating open- 
in 9*. 30 
[0024] According to the seventh aspect, because the 
vane plates are urged by the urging spring so that the 
plural holes in the vane portions are always opened, the 
urging mechanism is simple. Because the coil spring is 
used so that an end thereof is hooked on the vane plate 35 
not to be slid, a simple structure is attained. 
[0025] To always keep the plural holes open when the 
entire flow path in the casing is opened or closed, for 
example, a single coil spring can be used for this pur- 
pose. A structure therefor is very simple and when the 40 
plural holes are closed after the flow path is closed, no 
special structure for achieving this series operation is 
needed, so that the shared drive mechanism can be 
simplified in structure and made effective. When the plu- 
ral holes are closed after the flow path is closed, no spe- 45 
cial structure for achieving this series operation is 
needed, so that the shared drive mechanism can be 
simplified in structure and made effective. 
[0026] An eighth aspect of the invention provides an 
airflow-adjusting damper according to the fifth aspect so 
wherein the long grooves 40, 42, 52, 54 are provided in 
each of the vane plates 1 6a. 1 6b, 50a, 50b so as to form 
a through portion for the driving pin 38 and formed so 
that they direct at least in different directions. 
[0027] According to the eighth aspect, because both 55 
the vane plates are mounted on the rotation shaft so as 
to be able to idle, the long groove in the first vane plate 
which is the vane plate, which is not to be slid, acts as a 


guide groove. When the driving pin is rotated in this 
groove at right angle, the other vane plate having a long 
groove which is formed in a different direction is slid 
along the long groove. Thus the rotary motion can be 
converted directly to a linear motion. Further, because 
the driving pin installed on the rotation shaft is rotated 
by the rotation of the rotation shaft while it is kept 
through the long groove formed in the vane plate, by 
forming the long grooves so as to direct in different 
directions, the vane plate is slid in the length direction of 
the rotation shaft by a deviated amount in the width 
direction of the long groove. Thus, the conversion mech- 
anism can be formed in very simple structure and is 
easy to maintain and inspect, and unlikely to be in fault. 
[0028] The provision of the long grooves enables the 
rotary motion to be directly converted to linear motion 
and further the structure is very simple. 
[0029] A ninth aspect of the invention provides an air- 
flow-adjusting damper according to the fifth aspect 
wherein the other vane plates 16b are provided slidably 
along the rotation shafts 22. 

[0030] According to the ninth aspect, the vane plate 
not to be slid contains the long groove in a direction per- 
pendicular to the rotation shaft and the vane plate to be 
slid contains the long groove of the direction at angle of 
the V-letter shape. Consequently, the vane plate of the 
movable side is slid in the direction along the rotation 
shaft. 

[0031 ] Accordingly, the structure of the vane plate side 
to be slid can be made concrete and realized. Because 
it is along the rotation shaft, there is no waste in the sup- 
porting/guiding structure and production thereof is easy. 
[0032] A tenth aspect of the invention provides an air- 
flow-adjusting damper according to the fifth aspect 
wherein the other vane plates 66b, 68b are provided in 
a direction intersecting the rotation shafts 58, 60. 
[0033] According to the tenth aspect, the open- 
ing/closing of the plural holes can be carried out also by 
a motion in the direction intersecting the rotation shaft. 
Particularly when plural vane portions are formed on 
plural rotation shafts, this can be achieved effectively. 
[0034] As above, the structure of the vane plate side 
to be slid can be made concrete and realized. 
[0035] An eleventh aspect of the invention provides an 
airflow-adjusting damper according to the fifth aspect 
wherein the plural vane plates 16a, 50a, 66a, 68a, 16b, 
50b, 66b, 68b are provided so that they are slidingly 
rotatable. 

[0036] According to the eleventh aspect, sliding rota- 
tion also can achieve opening/closing of the plural holes 
formed in the vane plates. Because this is not linear 
motion but rotary motion, the vane plate to be slid and 
the vane not to be slid may be formed in the same size, 
so that production process can be simplified and the 
openings can be provided near the edge of the vane 
plates. 

[0037] Thus, the structure of the vane plate side to be 
slid can be made concrete and realized. 
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[0038] A twelfth aspect of the invention provides an 
airflow-adjusting damper according to the eleventh 
aspect wherein the plural vane plates 50a, 50b are 
formed in circular shape, the long groove 52 in the first 
vane plate 50a is formed longer in a direction intersect- 5 
ing the rotation shaft 22 and the long groove 54 in the 
other vane plate 50b which is slidingly rotatable relative 
to the vane plate 50a is formed longer in the radius 
direction of the vane plate 50b than the pin diameter of 
the driving pin 38. 10 
[0039] According to the twelfth aspect, when the driv- 
ing pin moves linearly in the long groove formed in the 
intersecting direction with the rotation of the rotation 
shaft, the deviation motion in the radius direction is 
absorbed effectively. 15 
[0040] Accordingly, by moving the driving pin in the 
radius direction when the other vane plate is rotated 
slidingly, smooth rotary sliding motion can be per- 
formed. 

[0041 J A thirteenth aspect of the invention provides an 20 
airflow-adjusting damper according to the fifth aspect 
wherein the rotation shafts 22, 58, 60 and vane portion 
14, 62, 64 contains flow path opening/closing urging 
member 88 for urging the vane portions in the direction 
of closing the flow path or opening the flow path. 25 
[0042] According to the thirteenth aspect, the open- 
ing/closing motion of the vane portion in the airflow path 
is stabilized. 

[0043] A fourteenth aspect of the invention provides 
an airflow-adjusting damper according to the thirteenth 30 
aspect wherein the flow path opening/closing urging 
member 88 comprises a urging spring, which is 
stretched over the other vane plates 66b, 68b, acting as 
a pressing against the first vane plate 66a, 68a. 
[0044] According to the fourteenth aspect, the open- 35 
ing/closing motion of the vane portion in the airflow path 
is stabilized and at the same time, slip-off of the vane 
plate to be slid is prevented and holding of the hole open 
position is assured. 

[0045] A fifteenth aspect of the invention provides an 40 
airflow-adjusting damper according to the third aspect 
wherein the rotation shafts 58, 60 are provided in plural- 
ity so as to cross over the casing 12 and the vane por- 
tions 62, 64 for opening/closing the flow path P while 
engaged therewith are provided in plurality. 45 
[0046] According to the fifteenth aspect, in the case 
when the plural vane portions are installed on the plural 
rotation shafts as well, opening/closing of the airflow 
path and opening/closing of the plural holes by the slid- 
ing motion of the vane plates can be realized. so 
[0047] Accordingly, a single flow path can be opened 
or closed with the plural vane plates, and particularly it 
is possible to achieve restriction of drift current and 
improvement of airflow control characteristic. 
[0048] A sixteenth aspect of the invention provides an 55 
airflow-adjusting damper according to the fifteenth 
aspect wherein the rotation shafts 58, 60 on which the 
vane portions 62, 64 are engaged are disposed in 


series relative to the airflow path, the vane portions 62, 
64 being provided so as to rotate in opposite directions 
to close the flow path. 

[0049] According to the sixteenth aspect, by disposing 
the rotation shafts in series in the airflow path, the plural 
vane portions are provided in the flow path thereby 
reducing loss of resistance. Further, by rotating the 
vane plates in opposite directions, the flow path is 
opened/closed in butterfly fashion, thereby equalizing 
airflow pass, preventing drift current and assuring recti- 
fication of current. 

[0050] Accordingly, it is possible to suppress loss of 
resistance in the flow path containing the plural vane 
portions. Further because the vane portions are 
opened/closed in butterfly fashion, equal air amount can 
be made to flow in an entire range from the central por- 
tion to the wall portion, thereby improving airflow control 
characteristic. 

[0051 ] A seventeenth aspect of the invention provides 
an airflow-adjusting damper according to the fifteenth 
aspect further comprising a synchronous opening/clos- 
ing mechanism 90 for synchronously opening/closing 
the plural vane portions 62, 64. 
[0052] According to the seventeenth aspect, by carry- 
ing out synchronous opening/closing of the plural vane 
portions in the airflow path, equal airflow can be 
achieved on the entire cross section and the rectification 
effect is also held. 

[0053] Accordingly, the plural vane portions can be 
opened/closed synchronously, and particularly improve- 
ment of the airflow control characteristic when the plural 
vane portions are opened/closed in butterfly fashion can 
be assured. 

[0054] An eighteenth aspect of the invention provides 
an airflow-adjusting damper according to the fifteenth 
aspect wherein two of the rotation shafts 58, 60 are pro- 
vided in the flow path and the vane portions 62, 64 are 
fixed thereto such that two pairs of the vane portions 
open/close two-division planes of the airflow path P. 
[0055] According to the eighteenth aspect, a pair of 
the two-divided vane portions is charged of each of the 
divided flow path. Consequently, the semi-circuiar vane 
portions can be formed and by supporting ends thereof 
by the rotation shafts, the opening/closing mechanism 
in butterfly fashion can be realized. 
[0056] A nineteenth aspect of the invention provides 
an airflow-adjusting damper according to the third 
aspect wherein the shared drive mechanism 28 com- 
prises the rotation shafts 22 which are rotatably pro- 
vided in the casing 12 and the vane portions 14 which 
are mounted on the rotation shafts 22, the vane portions 
14 including the first vane plate 16a which is mounted 
idlingly relative to the rotation shafts 22 and other vane 
plate 16b which is fixed slidably to the first vane plate 
16a, the rotation shaft 22 containing a screw portion 
126, the airflow-adjusting damper further comprising a 
retracting mechanism 128 which is engaged with the 
screw portion 126 so as to slide any of the vane plates 
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16b, < 


[0057] According to the nineteenth aspect, the screw 
portion is formed on the rotation shaft and this screw 
portion is made to interconnect with the vane plate so 
that the rotation of the screw portion slides the vane 
plate. Thus, opening/closing of the flow path by the vane 
plates and opening/closing of the holes by the vane 
•plates can be achieved securely. 
[0058] Accordingly, the shared drive is carried out by 
engaging structure between the screw portion and 
retracting mechanism, so that shift between open- 
ing/closing of the flow path and opening/closing of the 
plural holes can be performed smoothly and securely. 
Thus, the operation thereof is performed securely. Par- 
ticularly, it is possible to carry out opening/closing of the 
flow path and the plural holes continuously with the rota- 
tion of the rotation shafts. 

[0059] A 20th aspect of the invention provides an air- 
flow-adjusting damper according to the nineteenth 
aspect wherein the retracting mechanism 128 com- 
prises a nut member 134 which engages the screw por- 
tion 126 while fixed to the other vane plate 16b so that it 
advances or retracts along the rotation shaft 22, and an 
urging member (138) for always urging the first vane 
plate 16a in the direction of closing the flow path. 
[0060] According to the 20th aspect, the retracting 
mechanism performs engagement between the nut 
member fixed to the vane plate of the sliding side and 
the screw portion. Thus, the shared drive structure by 
engagement with the screw portion can be achieved 
and thus the operation is performed securely. 
[0061 ] Accordingly, when the flow path in the casing is 
opened/closed, unstable opening/closing of the plural 
holes is prevented, so that secure operation can be 
attained. 

[0062] A 21st aspect of the invention provides an air- 
flow-adjusting damper according to the third aspect 
wherein said shared drive mechanism comprises the 
plural vane plates and double shaft structure containing 
a middle shaft and an outer shaft. 
[0063] According to the 2 1 st aspect, the shared drive 
mechanism has simplified a structure for transmitting 
power to two systems in carrying out the opening/clos- 
ing of the airflow path by the vane plates and open- 
ing/closing of the plural holes by sliding of the vane 
plates. Consequently, the shift mechanism for these two 
motions by continuous rotation of the rotation shaft can 
be achieved relatively easily. 

[0064] Accordingly, the opening/closing of the plural 
holes by the rotation of the rotation shafts outside/inside 
the casing and sliding motion of the vane plates can be 
performed easily without necessity of complicated 
structure for interlocking or series operation. The free- 
dom of the driving power transmission structure can be 
raised. 

[0065] A 22nd aspect of the invention provides an air- 
flow-adjusting damper according to the 21st aspect 
wherein the shared driving mechanism 28 comprises a 


gear mechanism 142 which is connected to the output 
shaft of the motor and for connecting the opening/clos- 
ing of the vane plates 62, 64 to the sliding opening/clos- 
ing of the plural holes 18 in series operation. 
s [0066] According to the 22nd aspect, by means of the 
gear mechanism, which is driven with the drive shaft of 
the motor, the opening/closing of the flow path and 
opening/closing of the plural holes, are carried out 
Thus, the driving mechanism for the vane plates and 
w vane portions by the motor is achieved and a certainty 
of operation is assured. 

[0067] Accordingly, the opening/closing of the flow 
path and opening/closing of the plural holes are carried 
out by gear engagement, thereby attaining secure ooer- 
15 ation. 

[0068] A 23rd aspect of the invention provides an air- 
flow-adjusting damper according to the 22nd wherein 
the shared drive mechanism 28 comprises the long 
grooves 84, 86 provided in the overlaid plural vane 
so plates 66a, 77b, 68a, 68b in the direction intersecting 
the rotation shafts 58, 60, the middle shaft 58a, 60a on 
which the driving pin 38 penetrating through the long 
groove is fixed, outer shaft 58b, 60b which is provided 
rotatably on the middle shaft and around the middle 
25 shaft coaxially therewith in double-shaft structure, a first 
gear 146 which is fixed to the middle shaft 58a, 60a and 
contains an interlocking pin 150 at any position and a 
second gear 148 which is fixed to the outer shaft and 
includes a strike portion which strikes the interlocking 
30 pm 1 50 of the first gear 1 46 at the time of the rotation 
the second gear 148 including an engagement portion 
154 with a driving gear (140) which, when the second 
gear is rotated while striking the interlocking pin 150 so 
that the first gear is 146 also rotated synchronously, 
35 rotates the vane portions 62, 64 up to the flow path clos- 
ing position without changing relative rotation position 
between the middle shaft 58a, 60a and outer shaft 58b 
60b, the first gear 146 including an engagement portion 
152 with the driving gear 140 which rotates the middle 
40 shaft 58a, 60a from a condition in which the vane por- 
tions 62, 64 close the airflow path so as to close the plu- 
ral holes 18. 

[0069] According to the 23rd aspect, a double shaft 
structure including the middle shaft and outer shaft is 
45 attained. By fixing the first gear and second gear 
thereto, transition or shift between the opening/closing 
of the flow path and the opening/closing of the plural 
holes by sliding of the vane plates can be achieved 
securely so that the opening/closing of the vane por- 
so tions and vane plates can be performed securely. 

[0070] A 24th aspect of the invention provides an air- 
flow-adjusting damper according to the first aspect 
wherein the plural vane plates 16a, 50a, 66a, 68a, 16b, 
50b, 66b, 68b contain a guiding portion 36, 80 for guid- 
55 mg the sliding motion between the vane plates and a 
holding portion 34, 82 for holding the vane plates from 
being released from the overlaid condition. 
[0071 ] According to the 24th aspect, the sliding is car- 
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ried out smoothly and securely by means of the guiding 
portion. The sliding motion may be sliding along the 
rotation shaft or sliding motion in a direction substan- 
tially perpendicular to the rotation shaft. 
[0072] Accordingly, the vane portions are not released s 
not only when they open/close the entire flow path but 
also when the vane plates of the sliding side are slid, so 
that the vane plates are guided smoothly and 
opened/closed. 

[0073] A 25th aspect of the invention provides an air- 10 
flow-adjusting damper according to the first aspect 
wherein the plural holes 18 are distributed almost 
entirely on the vane plates 16a, 50a, 66a, 68a 16b 50b 
66b, 68b. 

[0074] According to the 25th aspect, air is fed through is 
the plural divided holes, thus such a wind noise that may 
occur when air is fed through a large hole all at once is 
not produced, thereby contributing to sound deadening. 
Further, because air flows through the entire range of 
the vane plate, drift current in the downstream can be 20 
prevented effectively. Further, because there occurs no 
change in flow rate, the detecting accuracy of the sen- 
sor in the upstream is improved and the number of the 
sensors can be minimized. 

[0075] Accordingly, fine airflow ports are formed over 25 
the entire range of the casing, so that sound-deadening 
effect is maintained and drift current is prevented 
thereby securing rectifying action. Consequently, fine 
adjustment of airflow amount can be carried out at high 
precision. 3Q 
[0076] A 26th aspect of the invention provides an air- 
flow-adjusting damper according to the third aspect 
herein the shared drive mechanism 28 is provided on 
each of the vane portions of a multiple-vane open- 
ing/closing type damper. 35 
[0077] According to the 26th aspect, if the shared 
drive mechanism is provided for each of the vane por- 
tions having overlaid plural vane plates having the plural 
holes, for example, in the opposing vane type or parallel 
vane type of the conventional square damper, the link 40 
mechanism enables multiple vanes to be 
opened/closed synchronously when only a single rota- 
tion shaft is driven by power. Consequently, sound 
deadening, prevention of drift current and rectification of 
current can be achieved in various dampers having a 4s 
medium or large flow path. 

[0078] Accordingly, when massive flow treatment is 
required in, for example, a square large-diameter 
damper, opening/closing of the flow path and open- 
ing/dosing of the plural holes can be carried out at the so 
same time, thus this system can be applied in wide 
application fields. 


BRIEF DESCRIPTION OF T HE DRAWING 

[0079] The above and further objects and novel fea- 
tures of the present invention will more fully appear from 
the following detailed description when the same is read 


55 


in conjunction with the accompanying drawings in 
which: 


FIG. 1 is a schematic perspective view of a casing 
of an airflow-adjusting damper according to a first 
embodiment of the present invention; 
FIG. 2 is a plan view of an entire vane portion of the 
first embodiment as viewed from a first vane plate; 
FIG. 3 is a plan explanatory view showing a state in 
which plural holes are closed, as viewed from a 
second vane plate, of the entire vane portion of the 
same embodiment; 

FIG. 4 is a plan view as viewed just to the airflow 
path in the casing from the second vane plate or 
from the upstream of airflow, in a state in which the 
vane portion is closed and the holes are slightly 
closed from their communicating condition; 
FIG. 5 is a rear side view as viewed from a back 
side of FIG. 4 or from the downstream of airflow 
when the plural holes are fully closed from the state 
shown in FIG. 4; 

FIG. 6 is a sectional action explanatory view of an 
airflow-adjusting damper according to this embodi- 
ment; 

FIG. 7 is a sectional action explanatory view of the 
airflow-adjusting damper according to the same 
embodiment; 

FIG. 8 is a schematic perspective view showing a 
casing of the airflow-adjusting damper according to 
a second embodiment of the present invention by 
phantom line; 

FIG. 9 is a perspective view of the airflow-adjusting 
damper according to the second embodiment of the 
present invention, as viewed from the first vane 
plate; 

FIG. 1 0 is an enlarged explanatory view of the vane 
portion as viewed from the other vane plate of the 
sliding side; 

FIG. 11A is an enlarged explanatory view of a 
shared drive mechanism according to the second 
embodiment and FIG. 1 1B is an enlarged explana- 
tory view of the major portions of the shared drive 
mechanism of the second embodiment; 
FIG. 12 is an explanatory view of the vane portion 
as viewed from the other vane plate of the sliding 
side; 

FIG. 13 is an explanatory view of the airflow-adjust- 
ing damper according to the second embodiment; 
FIG. 14 is an explanatory view of the airflow-adjust- 
ing damper according to the second embodiment; 
FIG. 15 is a schematic perspective view of the air- 
flow-adjusting damper according to a third embodi- 
ment of the present invention; 
FIG. 16 is an enlarged explanatory view as viewed 
from the upstream of the airflow path; 
FIG. 17 is an enlarged explanatory view of the air- 
flow-adjusting damper as viewed from the upstream 
of airflow in the state in which plural holes are 
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closed; 

FIG. 18 is a perspective explanatory view of rota- 
tion shafts and vane portions with a synchronous 
opening/closing mechanism removed; 
FIG. 19 is an enlarged plan view of the synchro- s 
nous opening/closing mechanism; 
FIG. 20 is an enlarged plan view of the synchro- 
nous opening/closing mechanism; 
FIG. 21 is an enlarged plan view in which a screw 
portion of the synchronous opening/closing mecha- 10 
nism is omitted; 

FIG. 22 is an enlarged explanatory view as viewed 
from the downstream in a state in which plural holes 
in the vane plate of the airflow-adjusting damper 
according to the third embodiment are opened; w 
FIG. 23 is an enlarged explanatory view as viewed 
from the downstream in the state in which the vane 
plates are rotated so as to open the flow path about 
half; 

FIG. 24 is an enlarged transverse sectional view of 20 
the airflow-adjusting damper according to the third 
embodiment of the present invention; 
FIG. 25A is an explanatory view showing only the 
one side vane portion; and FIG. 25B is an explana- 
tory view showing only one side vane portion in a 25 
state in which the vane plate (second vane plate) of 
the sliding side is fully closed; 
FIG. 26 is an enlarged explanatory view of the air- 
flow-adjusting damper according to a fourth embod- 
iment of the present invention, as viewed from the 30 
first vane plate; 

FIG. 27 is an enlarged explanatory view as viewed 
from the second vane plate (vane plate of the slid- 
ing side); 

FIG. 28 is a schematic longitudinal sectional view 35 

showing an interior of the casing; 

FIG. 29 is a plan explanatory view of the rotation 

shaft and vane portion as viewed from the second 

vane plate (vane plate of the sliding side); 

FIG. 30 is a front explanatory view of the rotation 40 

shaft and vane portion as viewed from the first vane 

plate; 

FIG. 31 is an enlarged explanatory view of a shared 
drive mechanism; 

FIG. 32A is an explanatory view of the airflow- 45 
adjusting damper according to the fourth embodi- 
ment of the present invention, FIG. 32B is an 
explanatory view of the airflow-adjusting damper 
according to the fourth embodiment of the present 
invention, and FIG. 32C is an explanatory view of so 
the airflow-adjusting damper according to the fourth 
embodiment of the present invention; 
FIG. 33 is a schematic disassembly perspective 
view of the airflow-adjusting damper according to a 
fifth embodiment of the present invention; 55 
FIG. 34 is a perspective explanatory view as viewed 
from the first vane plate of one side vane portion; 
FIG. 35 is a perspective explanatory view as viewed 


from a backside thereof; 

FIG. 36A is an explanatory view of a gear mecha- 
nism, FIG. 36B is an explanatory view of the same 
gear mechanism, and FIG. 36C is an explanatory 
view of the same gear mechanism; 
FIG. 37 is an enlarged sectional view of the rotation 
shaft and vane portion; 

FIG. 38A is an explanatory view of the airflow- 
adjusting damper according to the fifth embodiment 
of the present invention and FIG. 38B is an explan- 
atory view of the airflow-adjusting damper accord- 
ing to the f jfth embodiment of the present invention; 
FIG. 39 is a schematic explanatory view of oppos- 
ing vane type airflow-adjusting damper according to 
a sixth embodiment; 

FIG. 40 is a schematic explanatory view of parallel 
vane type airflow-adjusting damper according to 
the same six embodiments; 
FIG. 41 is an explanatory view of the link mecha- 
nism of the damper shown in FIG. 39; 
FIG. 42 is an explanatory view of the link mecha- 
nism of the damper shown in FIG. 40; and 
FIG. 43 is a schematic explanatory view of a con- 
ventional damper. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0080] Hereinafter, the preferred embodiments of the 
present invention will be described with reference to the 
accompanying drawings. FIGs. 1-7 describe an airflow- 
adjusting damper according to a first embodiment of the 
present invention. FIG. 1 is a perspective view of the air- 
flow-adjusting damper 10-1. In this Figure, the airflow- 
adjusting damper 10-1 comprises a hallow cylindrical 
metallic casing 12 and a vane portion 14 which is 
rotated in this metallic casing 12 for opening and closing 
a flow path R 

[0081] As shown in FIGs. 6, 7, the vane portion 14 
contains two flat vane plates 16 which are overlaid 
mutually. These vane plates are designed in a size 
capable of closing a flow path P in the metallic casing 12 
and formed in a substantially oval shape in which a long 
span thereof is longer than a diameter of the casing. 
These vane plates are formed in substantially same 
shape such that an outside circumference of a vane 
plate is slightly smaller than that of another vane plate. 
These vane plates 16 have a plurality of holes 1 8 which 
are distributed entirely thereon so as to secure opening 
for airflow. 

[0082] The number and shape of the plural holes 18 
may be arbitrary and allocation intervals between the 
holes may be set also arbitrarily. However, because, 
when the entire flow path is opened or closed, the plural 
communicating openings are kept open, the number 
and allocation and the like of the holes must be set so 
that the communicating openings are fully 
opened/closed at least by sliding the vane plates. If the 
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opening ratio is set so as to be large, sound deadening 
effect is high, however, because of a relation with con- 
trol characteristic depending on air flow amount, the 
opening ratio is determined taking this into account. The 
hole diameter is desired to vary in plural kinds. This pre- 
vents generation of resonance producing a large noise 
which are caused by airflow having the same frequency. 
Further, the holes can obtain sound deadening effect 
only if they are provided in plurality. There hardly occurs 
a case in which holes having completely the same angle 
in each flow path of the vane portion and same shape 
are formed and allocated actually, because of problem 
on production. Therefore, in the case of air, there never 
occurs a case in which air passes under completely the 
same condition as in other holes because air flow is 
affected by a slight difference between the conditions of 
those holes, and therefore even when air flow is small, 
the sound deadening effect is exerted effectively. 
[0083] According to this embodiment, bearings 20 are 
mounted on two positions facing each other on a cir- 
cumference which determines substantial diameter of 
the casing 12. A rotary shaft 22 is rotatably supported 
by this bearing 20. Then, the blade portion 14 is 
mounted on this rotary shaft and when the rotary shaft 
is rotated, the blade portion 14 is also rotated so as to 
open or close the flow path P in the casing 12. 
[0084] According to this embodiment, the blade por- 
tion 14 comprises a first and second substantially oval 
vane plates 16a, 16b. Referring to FIG. 2, the first vane 
plate 16a is mounted onto the rotary shaft 22 in such a 
manner it always has a friction thereto so that it idlingly 
slides, through two metallic band mounting members 24 
having a semi -circular portion each. The mounting of 
this vane portion to the rotary shaft may be of any struc- 
ture as long as the vane portion can idle relative to the 
rotary shaft and is not restricted to the supporting 
method of the mounting member 24. According to this 
embodiment, the mounting member 24 is disposed 
such that the semi -circular portion thereof steps over 
the rotary shaft 22 and extension flat portions 26 thereof 
are fixed by welding or screwing or the like so that the 
first vane plate 16a is mounted on the rotary shaft 
idlingly. 

[0085] Then, the flow path P of the blade portion 1 4 is 
completely closed temporarily and by means of a 
shared driving mechanism which will be described later, 
the rotary shaft 22 is rotated further continuously so as 
to slide the vane plate 16 thereby closing the holes 18. 
[0086] A feature of this embodiment is that the shared 
driving mechanism 28 which carries out opening/clos- 
ing of the flow path of airflow and opening/closing of the 
plurality of the holes provided in the vane portion is pro- 
vided. In this shared driving mechanism 28, the rotary 
shaft 22 is rotatably provided across the aforemen- 
tioned metallic casing 12 and the blade portion 14 is 
mounted onto this rotary shaft, so that the opening/clos- 
ing of the airflow and opening/closing of the plurality of 
the holes are carried out by rotating the rotary shaft 22. 


Because this shared driving mechanism 28 enables 
opening/closing of the flow path P and opening/closing 
of the plurality of the holes provided in the vane portion 
by means of a single driving mechanism, material cost 
5 and production cost can be reduced. Further, because 
components can be concentrated on use, it is conven- 
ient in viewpoints of sharing, maintenance and adminis- 
tration of part members. 

[0087] As shown in FIG. 3, guide pins 30 are provided 
10 so as to stand such that they go to the back of FIG. 2. 
On the other hand, the second vane plate 16a disposed 
so as to overlay the first vane plate 16b contains guide 
grooves 32 extending along the rotary shaft at positions 
corresponding to the fixing positions of the first vane 
15 plate 16a. The guide pins 30 provided on the mounting 
members 24 go through the guide grooves 32. By the 
guide action of the guide grooves 32 and guide pins 30, 
the second vane plate 1 6b can slide smoothly relative to 
the first vane plate 16a in the length direction of the 
20 rotary shaft 22, that is, along the rotary shaft. 

[0088] At an end of each of the guide pin 30 is 
mounted a flat holding member 34 for release stopper 
which is larger than a width of the guide groove 32. 
These members hold both the vanes from being 
released from overlaid condition. The guide portion 36 
comprises the guide pins 30 and guide grooves 32. 
[0089] Referring to FIGs. 1-3, the rotary shaft 22 has 
a driving pin 38 which is provided in radius direction of 
the rotary shaft 22 so as to intersect the length direction 
of the rotary shaft 22. This driving pins 38 are formed so 
that they goes through the first and second vane plate 
16a, 16b while front ends thereof protrude. 
[0090] On the other hand, the first vane plate 1 6a con- 
tains a long groove 40 which is provided substantially 
perpendicular to the length direction of the rotary shaft 
22 such that the driving pin 38 goes through the long 
groove 40. Likewise, the second vane plate 16b also 
contains a long groove 42 penetrated by the driving pin 
38. The long groove 42 is formed in a long shape in a 
direction different from the long groove provided in the 
first vane portion 16a. That is, the long groove 42 is 
formed at about 30° relative to the long groove 40 
according to this embodiment. 

[0091] Consequently, when the rotary shaft 22 is 
rotated, the driving pin 38 moves in the long groove 40 
of the first vane plate 16a. During that time, the driving 
pin 38 moves in the long groove 42 of the second vane 
plate 16b, so that the driving pin 38 moves in the length 
direction of the rotary shaft 22 at a stroke corresponding 
to the deviation angle of about 30°. 
[0092] On the other hand, according to this embodi- 
ment, the blade portion 14 is formed in a substantially 
oval shape in which a long span thereof is longer than 
the diameter of the casing. The short span is designed 
to be substantially the same as the diameter of the cylin- 
drical casing 12. Thus, as shown in FIGs. 6, 7, when the 
flow path P is fully closed, the long span side make con- 
tact with upper and lower walls so that the flow path can- 
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not be further closed. According to this embodiment, a 
wali portion, which the long span contacts, is a stopper 
portion 44. This stopper portion determines a position 
for closing by the blade portion 14. To determine the 
specified position clearly, it is permissible to mount a 5 
stopper member having L-shaped cross-section in the 
flow path. In particularly when the shape of the vane 
portion is real circle, this stopper member must be fixed. 
When the vane portion is formed in a elliptic shape or 
oval shape like this embodiment, a change in flow rate 10 
relative to an angle of the vane portion when the flow 
path is fully closed is milder as compared to a case 
when the flow path is closed by positioning the vane 
portion substantially at right angle, or near proportional 
thereto thereby improving the flow rate control charac- 75 
teristic. 

[0093] According to this embodiment, the shared driv- 
ing mechanism 28 comprises the rotary shaft 22 rotata- 
bly mounted in the metallic casing 12 and the blade 
portion 14 mounted on the rotary shaft 22. The blade 20 
portion 14 comprises the first vane plate 16a mounted 
idlingly to the rotary shaft 22 and the other vane plate 
16b fixed slidably to the first vane plate. The shared 
driving mechanism 28 further comprises long grooves 
40, 42 provided in the vane plates 1 6a, 1 6b respectively, 25 
the driving pin 38 which is fixed on the rotary shaft 22 in 
radius direction and goes through the long grooves 40, 
42 in the overlaid vane plates 16a, 16b, and the stopper 
portion 44 for specifying a position in which the flow 
path P is closed by the vane portion 14. 30 
[0094] As basic components, the shared driving 
mechanism 28 according to this embodiment includes 
only the rotary shaft 22 and the driving pin 38 which is 
provided on the rotary shaft. Then, the long grooves 40, 
42 are formed in the vane portion 14. Therefore, the 35 
structure is very simple and not only production thereof 
is very easy but also the material cost is cheap. 
[0095] In the shared driving mechanism 28 of this 
embodiment, first, the rotary shaft 22 is rotated so as to 
make the blade portion 14 close the flow path P and 40 
next, the rotary shaft is further rotated continuously from 
this flow path closing state so as to slide the vane plate 
without any electrical control means, thereby closing the 
plural holes 18. During rotation of the driving pin 38, the 
driving pin 38 is moved in the long groove in the vane 45 
plate. Consequently, the vane portion is moved linearly 
directly by the driving pin 38. Thus, there is no waste 
motion, and the mechanism for changing the rotary 
motion to linear motion is very simple and depends on 
interlocking motion. Therefore, no gear or belt mecha- so 
nism is required thereby reducing production cost, facil- 
itating maintenance and inspection, and further 
assuring the lowest fault ratio. 

[0096] A communicating urging member 46 exempli- 
fied by a coil spring is provided on the rotary shaft 22. 55 
This communicating urging member 46 is fit to the vane 
plates 16a, 16b so as to urge the vane plates 16a, 16b 
by spring so that the vane plates 16a, 16b overlay each 


other while the holes 18 correspond to each other to 
form each communicating hole. 
[0097] In usual operation for opening or closing of the 
flow path P, the vane portion 14 is rotated with the plural 
holes 18 opened and then, the flow path P is fully 
closed. When the rotary shaft 22 is further rotated, it is 
rotated against the spring urging force of the communi- 
cating urging member 46, so that the second vane plate 
is slid by the driving pin 38. Although the coil spring is 
utilized as the urging means in this embodiment, it is 
permissible to use a structure for applying a urging force 
in such a direction in which the communicating opening 
is formed by rubber or pneumatic pressure. The com- 
municating urging member 46 is preferred to act also as 
a pressing spring which presses the first vane plate 
from above the second vane plate. Consequently, the 
second vane plate is prevented from slipping out. 
[0098] As described above, the plural holes 18 pro- 
vided on the vane plates 1 6a, 1 6b are distributed almost 
entirely thereon. This enables divided slight amount of 
air to flow to the downstream in the entire flow path 
thereby preventing drift current in the downstream. 
Thus, even if this system is provided in the vicinity of an 
air outlet so that it faces an interior of a building, excel- 
lent airflow-adjusting function and rectifying function 
can be exerted. 

[0099] Thus, the present invention is basically charac- 
terized in that, the metallic casing 12 for forming the air 
flow path P inside thereof and the blade portion 14 
which is rotated in the casing 12 for opening/closing the 
flow path P, are provided and the vane portion 14 com- 
prises a plurality of the vane plates 16 which are over- 
laid, slidably mounted and contain a plurality of the 
holes 18. 

[01 00] Thus, the airflow amount in the entire flow path 
can be adjusted by opening the vane portions with the 
holes 18 therein made in communication with each 
other so as to form communicating openings. At this 
time, the entire opening/closing is performed while 
always allowing fine amounts of airflow to go through 
those communicating openings. Therefore it is possible 
to effectively eliminate wind noise or other noises which 
may be caused by a sudden change of a large opening. 
Further, no drift current is produced and rectified flow 
can be allowed to go to the downstream. 
[01 01 ] Although a round type damper has been men- 
tioned in this embodiment, any shape cross section 
dampers having for example, a rectangular cross sec- 
tion may be used. Although a long circle shape is used 
in this example for the shape of the vane plate, it is per- 
missible to use a real circle, oval shape, other circular 
shapes, rectangular, other polygon shape or any other 
shapes. For example, it is permissible to use almost the 
same shape as an internal cross section of the flow path 
provided that stoppers are attached to close the entire 
flow path. Further, it is permissible to bond felt cloth to 
the vane plates or implant fibers thereon so as to elimi- 
nate wind noise. 
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[0102] Any driving means may be connected to the 
end portion protruding from the rotation shaft 22 shown 
in FIG. 1 . For example, it is permissible to connect a 
manual handle, driving motor or other driving mecha- 
nism. Reference numeral 48 denotes an airflow-detect- 5 
ing sensor. 

[0103] An operation of the airflow-adjusting damper 
according to the first embodiment will be described. 
Usually, the vane portions are held by the urging spring 
46 so that the holes in the first vane plate 16a and the 10 
holes in the second vane plate 16b form communicating 
openings. The driving pins 38 are located at any of the 
end portions of the long grooves 40, 42 while penetrat- 
ing therethrough. 

[01 04] Assuming that air flows in the arrow direction of 15 
FIG. 6 to the right, the vane portion 14 fully opens the 
flow path P with the first and second vane plates being 
overlaid, such that the vane portion 1 4 is set horizontally 
along the airflow. 

[0105] If the vane portion 14 is gradually rotated from 20 
this state, the vane portion 14 is deviated in such a 
direction to close the flow path P. 
[0106] Because in the first and second vane plates 
16a, 16b are formed plurality of the cell-like divided 
communicating openings, the bodies of the vane plates 25 
16a, 16b act to decrease the airflow amount by resist- 
ance while allowing a slight amount of air to go to the 
downstream. Therefore, the following has been recog- 
nized through experiments. That is, there is not pro- 
duced a large wind noise which may be caused when a 30 
conventional butterfly type vane plate are deviated so as 
to close the airflow path by throttling two upper and 
lower openings and a larger amount of airflow can be 
controlled under the same condition as compared to the 
conventional case. 35 
[0107] When the long span side of the blade portion 
14 make contact with the inside wall of the metallic cas- 
ing 12, as shown in FIG. 6, the blade portion 14 closes 
the flow path in such a manner that it is not at right angle 
to a flow direction of the flow path but oblique thereto as 40 
shown in FIG. 6. At this time, as shown in FIG. 6, the 
respective vane plates 16a, 16b form communicating' 
holes so that air flow can pass therethrough. Primarily, 
airflow rate control by closing the air path by means of 
the blade portion 14 is achieved. When the air path is 45 
fully closed, a state in which the airflow reaches the low- 
est level specified by the opening ratio of the plural 
holes is produced. Even at this time, a slight amount of 
air f flows through the blade portion 14 like hallways of 
the rotation of the blade portion 14, thereby effectively so 
preventing generation of wind noise. In a conventional 
butterfly vane of blind plate type, a large wind noise is 
generated just before the flow path is fully closed. How- 
ever, the multi-hole vane according to this invention pro- 
duces no wind noise even in the state in which airflow is ss 
nearly fully closed. Further, after that, the closing of the 
plural holes is carried out at the same time, with divided 
slight or small amount of airflow, so that the airflow-out 


position is dispersed and the velocity of airflow in a unit 
hole is relaxed. Thus, fine adjustment of airflow, which is 
difficult when the air path is nearly fully closed, is made 
possible according to the present invention. 
[0108] Because the holes 18 provided in the vane 
plates of the vane portion are distributed entirely on the 
vane plate, airflow is converted to uniform flow in cross 
section from halfway of the rotation thereof. Thus, recti- 
fying effect is produced, thereby preventing generation 
of drift current. Further, a sensor provided in the 
upstream is not affected by drift current, so that it can 
detect airflow which is very near actual airflow faithfully. 
Further, high precision airflow adjustment near its target 
value can be achieved. Particularly, this can function 
effectively as a damper for VAV system. 
[01 09] When the flow path P is closed entirely by the 
blade portion 14, as shown by solid line of FIG. 6, the 
driving pin 38 is located so as to stand facing upward. If 
the rotary shaft 22 is further rotated as a secondary 
rotation from this condition, the driving pin 38 is rotated 
counterclockwise as shown in FIG. 7. FIGs. 2, 4 show a 
state in which the entire flow path P is closed but the 
respective holes 18 are still kept in communication with 
each other so as to keep opening. FIGs. 3, 5 show a 
complete closing state in which the secondary rotation 
is completed so that the communicating opening is 
closed. In an interval of rotation of the rotary shaft from 
a start of the secondary rotation shown in FIG. 6 to an 
end thereof, as shown in FIG. 7, the driving pin 38 
moves in the long grooves 40, 42 of the first and second 
vane plates 16a, 17b respectively, so that the second 
vane plate 16b is slid with respect to the first vane plate 
1 6a in the length direction of the rotary shaft. Then, the 
complete closing state of the flow path as shown in FIG. 
3 is obtained. Because during this secondary rotation, a 
motion of closing the communicating openings succes- 
sively is carried out, the plural holes are closed in steps 
thereby making it possible to conduct fine adjustment of 
airflow accurately. Further, even in a state near com- 
plete closing, the fine division airflow is made to go 
across the entire vane plate and therefore no wind noise 
is produced, so that the complete closing of the flow 
path can be conducted silently. Further because until 
finally, airflow is distributed equally over the entire vane 
plate while the closing operation is carried out, no drift 
current is produced in the downstream. Further, the 
sensor provided in the upstream is not affected seri- 
ously, so that that sensor can exert its sensing function 
at a high precision. 

[01 1 0] By completely closing the flow path, airflow to 
an unused room or the like is interrupted so as to 
achieve energy saving. If the rotary shaft 22 is rotated in 
an opposite direction to the closing direction from the 
complete closing state, the holes 18 in the first and sec- 
ond vane plates make communicating openings by 
means of the spring urging force of the communicating 
urging member 46. If the rotary shaft is rotated further in 
the opening direction, the aforementioned operation is 
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carried out again. 

[01 1 1 ] The airflow-adjusting damper according to the 
present invention is not restricted to the above- 
described embodiments. Although in the above embod- 
iment, the rotary shaft is provided in a direction inter- s 
secting the flow path, it is permissible to provide a rotary 
shaft in the direction of the flow path by using gear sys- 
tem, conversion mechanism or the like. The basic struc- 
ture is satisfied by comprising the casing and the vane 
portion which is rotated so as to open or close the flow w 
path while the vane portion contains plural vane plates 
which are overlaid, mounted slidably and have a plural- 
ity of holes. Thus, the rotary shaft and sliding mecha- 
nism may be driven by different driving methods. 
[0112] Urging of the vane plates with respect to the is 
rotary shaft by a urging spring according to the embod- 
iment may be substituted by any type of spring mecha- 
nism. Further, any of the vane plates of the vane portion 
may be provided slidably in a direction intersecting the 
rotary shaft. The number of the vane plates may be not 20 
only two but also three or more. Further, the shape of 
the vane plate may be square or other polygonal shape. 
As already described above, the shape, allocation or the 
like of the holes may be set arbitrarily. 
[0113] Further, the present invention may be applied 25 
to the airflow-adjusting damper which comprises the 
casing, the rotary shaft provided rotatably in the casing 
and vane portion which is rotated in the casing so as to 
open or close the flow path, while the vane portion con- 
tains vane plates which are overlaid, mounted slidably 30 
and have a plurality of holes. Further, it is permissible 
that each of the vane plates of the vane portion is 
mounted idlingly on the rotary shaft and an urging 
spring for urging the vane plates so that the plural holes 
form communicating openings is provided. 35 
[01 1 4] Next, an airflow-adjusting damper 1 0-2 accord- 
ing to a second embodiment of the present invention will 
be described with reference to FIGs. 8-14. With the 
same reference numerals applied to the same compo- 
nents, a description thereof is omitted. 40 
[0115] According to this embodiment, the blade por- 
tion 14 is provided on the rotary shaft 22 such that it is 
slidingly rotatable, the rotary shaft being supported 
rotatably by the casing 12. This vane portion comprises 
plural vane plates, which are overlaid mutually mounted 45 
slidably, and have a plurality of the holes 18. 
[01 1 6] According to this embodiment, the vane plates 
50a, 50b of the blade portion 1 4 are formed in the shape 
of real circle. This embodiment also contains the shared 
driving mechanism 28. This shared driving mechanism so 
28 comprises the rotary shaft 22 mounted rotatably on 
the casing 12 and the vane portion 14 mounted on the 
rotary shaft 22, the vane portion 44 having a first vane 
plate 50a mounted idiingly on the rotary shaft 22 and 
another vane plate 50b mounted slidably on the first 55 
vane plate, and the shared driving mechanism 28 fur- 
ther comprises long grooves 50a. 50b disposed in the 
vane plates 50a, 50b respectively, a driving pin 38 which 


is fixed to the rotary shaft 22 such that it directs in radius 
direction and an end of which is protruded through the 
long grooves 52, 54 in the vane plates overlaid, and a 
stopper portion 44 for determining a position for closing 
the flow path P by means of the blade portion 14. 
[0117] Further, the shared driving mechanism 28 
opens/closes the plural holes 18 by further rotating the 
rotary shaft 22 continuously from a state in which the 
flow path P is just closed. This embodiment is different 
from the previously described one in that the vane plate 
of a rotatable side, that is, the second vane plate 50b 
rotates with respect to the first vane plate 50a in such a 
manner that the second vane plate 50b slides thereon. 
[01 1 8] That is, the vane plates 50a, 50b of the blade 
portion 14 are formed in a circular shape. Their sub- 
stantial center is supported by a rivet 51 and both the 
vane plates are structured so as to rotate relative to 
each other around this rivet 51 in such a manner that 
the faces thereof rub each other. As shown in FIG. 10, a 
long groove 52 is formed at a position apart from the 
center of the first vane plate 50a by a distance of S in 
the length direction such that it intersects the rotary 
shaft. If the S is set so as to be long, the rotation angle 
of the vane plate becomes small. Thus, this S is deter- 
mined depending on the size and allocation of the holes 
provided in the vane plate so as to enable appropriate 
opening/closing thereto. 

[0119] The long groove 54 in the second vane plate 
50b which slidingly rotates with respect to the first vane 
plate 50a is formed so as to be longer than at least the 
diameter of the driving pin 38 in the radius direction of 
the second vane plate 50b. Thus, if the rotary shaft 22 is 
rotated from a state shown in FIG. 10 so that the driving 
pin 38 penetrating through the long grooves 52, 54 
moves in the direction of an arrow indicated, the first 
vane plate is not moved because the driving pin 38 
moves only through the long groove 52, but in this while, 
the second vane plate 50b is rotated around the rivet 
51 . At this time, because this long groove 54 is formed 
so as to be longer in the radius direction, it absorbs a lin- 
ear motion of the driving pin 38 by its length of the long 
groove, and executes and guides smoothly the mutual 
rotating slide motions of the vane plates. 
[01 20] It is preferable that when the entire flow path is 
opened or closed by the blade portion 14, the plural 
holes 18 are made to communicated with each other so 
as to form the communicating openings and after the air 
path is closed, any of the vane plates is slid so as to 
close the communicating openings. Although not 
shown, it is preferable that a urging spring is provided 
between the second and first vane plates or other sup- 
porting portion so as to keep the holes 18 always open. 
[0121] According to the second embodiment, the 
blade portion 1 4 is provided on the rotary shaft 22 rotat- 
ably supported by the metallic casing 12 such that the 
blade portion 14 is slidingly rotatable. The vane portion 
comprises plural vane plates which are overlaid, 
mounted slidably and contain a plurality of the holes 18 
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each. Consequently, the operation and effect of the sec- 
ond embodiment are the same in viewpoints of sound 
deadening effect, fine adjustment of airflow, rectifying 
function, improvement of sensing performance of an air- 
flow sensor and the like, as the first embodiment. 
[0122] Further, because of the shared driving mecha- 
nism 28, driving of the rotary shaft 22, opening/closing 
of the flow path P and opening/closing of the plural 
holes 18 by only the driving pin can be achieved by a 
single driving system, so that easiness of production, 
low material cost, and easiness of modification, mainte- 
nance and inspection or the like are attained in the sec- 
ond embodiment, which are the same operation and 
effect as the first embodiment 

[01 23] As shown in FIG. 8, circular grooves 55 are dis- 
posed for guiding the circular rotation of the second 
vane plate 50b. Then, a flat rivet 57 is inserted into each 
of the circular grooves and fixed therein and an end of 
the flat rivet 57 is fixed on the first vane plate 50a. 
[0124] In this embodiment also in which the open- 
ing/closing of the plural holes 18 in the vane plates is 
carried out by not linear slide motion but rotary motion, 
substantially the same operation and effect can be 
exerted as the first embodiment. Although the rotation 
of the rotary shaft 22 and sliding motion of the vane por- 
tion may be carried out manually or by handle, in this 
embodiment, a driving motor 56 is provided so that its 
driving shaft is connected to the rotary shaft 22. 
Although the plural holes 18 are distributed substantially 
radially with respect to the rivet 51 according to this 
embodiment, the allocation of the holes, size, number, 
type, shape or the like thereof may be determined arbi- 
trarily in the same manner as the first embodiment. 
[0125] Next, an airflow-adjusting damper according to 
a third embodiment of the present invention will be 
described with reference to FIGs. 15-25. The same ref- 
erence numerals are attached to the same components 
and a description thereof is omitted. 
[0126] in a hallow, cylindrical metallic casing 12, as 
shown in FIG. 15, two rotary shafts 58, 60 are rotatably 
journaled so as to cross over the casing. Vane portions 
62, 64 are attached to the rotary shafts 58, 60. Accord- 
ing to this embodiment, the vane portions 62, 64 are 
journaled on the rotary shafts 58, 60 so as to be able to 
idle. Each of the vane portions is formed in semi-circular 
shape. They are installed so as to open or close a half 
of the flow path P in hinge style. That is, the rotary 
shafts 58, 60 are provided so as to transverse the flow 
path with respect to the direction of flow in the flow path 
and these rotary shafts are installed in series with 
respect to the flow path. 

[0127] As shown in FIG. 24, the vane portions 62, 64 
are provided so that they rotate in opposite directions to 
each other to close the flow path. According to this 
embodiment, of the first and second vane plates 66a, 
66b, 68a, 68b of the vane portions 62, 64, at least the 
first vane plates 66a, 68a are formed so as to contain 
circular vertexes 70a, 72a formed on each of circumfer- 


ences, located with a longer distance than a radius of 
the flow path P. Thus, the vane portions 62, 64 are 
rotated from full opening state in which they are in par- 
allel to the flow path to reach full closing state in which 

5 they are opened at about 70° with respect to the direc- 
tion of flow. Therefore, in this embodiment, circular por- 
tions formed on the vane portions 62, 64 which make 
contact with an inside wall of the flow path act as a stop- 
per portion 44 which determines closing positions of the 

10 vane portions. 

[0128] A stay 65 is stretched between both the rotary 
shafts so as to clog a gap therebetween. Thus, the 
semi-circular vane portions 62, 64 are placed at an 
interval in the direction of the flow path and these vane 

is portions are opened or closed in hinge style with their 
journal positions being deviated with an interval. Then, 
to clog this interval due to the deviation, the stay 65 is 
provided. 

[0129] By opening or closing respective halves of the 
20 flow path in hinge style by using two semi-circular vane 
portions 62, 64, the flow rate control characteristic can 
be improved as compared to the case in which the flow 
path is opened or closed by rotating a single vane por- 
tion. 

25 [01 30] Further, by disposing the rotary shafts in series 
in the flow path, loss of pressure in the flow path P is 
minimized so that the air rate control characteristic can 
be further improved. Referring to FIGs. 18, 22, 23. the 
aforementioned stay 65 is formed of atypical U-shaped 

30 frame plate and mounted on the rotary shafts 58, 60 in 
such a manner that ends of the stay 65 are fixed by 
shaft rings 74 which allow the rotary shafts 58, 60 to 
idlingly rotate, thereby clogging the gap formed between 
these rotary shafts. 

35 [01 31 ] On the other hand, two sleeves 76 are provided 
on these rotary shafts 58, 60 such that they can idle. 
The first vane plates 66a, 66b are fixed to each of the 
sleeves 76. On the circular portions of the first vane 
plates 66a, 66b are fixed glass wool or foamed material 

40 members 78 for air-tightness or noise damping or the 
like by such a means as adhesive or the like. 
[01 32] Like the aforementioned first embodiment, the 
vane portions 62, 64 are installed on the rotary shafts 
58, 60 rotatably supported by the casing 12 such that 

45 they are rotatable slidingly relative to each other and the 
these vane portions are overlaid, mounted slidingly and 
have a plurality of the vane plates containing a plurality 
of the holes 1 8. 

[01 33] FIGs. 22, 23 are longitudinal sectional views for 
so describing the operation taken from the downstream of 
the airflow, that is, the first vane plate side. As shown in 
FIG. 18, on end pieces 65a of the stay 65 are installed 
second vane plates 66b, 68b slidingly such that bottom 
ends thereof are nipped between the rotary shafts 58, 
55 60 and the first vane plates 66a, 68a which close the 
flow path P at a sharp angle with respect to the direction 
of air flow from the upstream thereof. 
[01 34] FIGs. 1 6, 1 7 are longitudinal sectional views for 
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describing the operation taken from the upstream of the 
airflow, that is, the second vane plate side. By means of 
the guide grooves 80 and the flat rivets 82 which are 
provided on the first vane plates as a holding means, 
such that they go through the guide grooves 80 and pro- 5 
trude, the second vane plates 66b, 68b are provided so 
as to overlay the first vane plates 66a. 68a so that they 
can slide smoothly in a direction intersecting the rotary 
shafts 58, 60. 

[0135] The bottom portions of the first and second 10 
vane plates 66a, 66b, 68a, 68b or the supported por- 
tions by the rotary shafts 58, 60 contain long grooves 
84, 86 extending in a direction intersecting the rotary 
shafts and each of the first and second vane plates have 
two grooves- The long grooves in the first vane plates 15 
66a, 68a which are not slid are set so as to be long 
enough for the driving pins 38 to move for sliding the 
second plates. On the other hand, the long grooves in 
the second vane plates 66b, 68b have only to have such 
a length that the driving pins 38 go therethrough to be 20 
able to slide the second vane plates on the first vane 
plate by hooking. These grooves are formed in a rela- 
tively short groove. Each of the rotary shafts 58, 60 has 
driving pins 38 which are fixed on these rotary shafts 
58, 60 so as to direct in the radius direction and go 25 
through each of the long grooves provided in the over- 
laid plural vane plates so that an end thereof protrudes. 
Further, the rotary shafts 58, 60 have coil springs 88 as 
an urging spring, which always urge the vane portions 
62, 64 in the direction of closing the flow path. The coil 30 
springs 88 also act at the same time to press the sec- 
ond vane plates against the first vane plates with an end 
of the first vane plate matching each of the second vane 
plates 66b, 68b. 

[0136] The long grooves 84, 86 are set to a length 35 
including the moving range R1 of the driving pin corre- 
sponding to an entire motion of closing the holes 18 fully 
by making the driving pin hook the second vane plates 
66b, 68b so as to slide the second vane plates 66b, 68b. 
That is, when the driving pin 38 moves from position x to 40 
position y in the long groove, the plural holes 18 are 
closed or opened ail at once. The pin 38 closes the 
holes 18 fully at the position y as shown in FIG. 25B and 
opens them fully at the position x. When the driving pin 
38 further rotates in the direction of opening the holes 45 
38, the flow path is opened while keeping the holes 18 
fully open, up to its full opening state. 
[0137] Referring to FIG. 25A, when the rotary shafts 
58, 60 are rotated from the state in which the holes 18 
are fully opened further in the direction of opening the so 
flow path, the flow path is opened with the holes 18 
being fully open. Until the flow path is fully opened, the 
driving pins 38 move within the range R2. In this embod- 
iment also, the shared driving mechanism 28 is pro- 
vided so that the rotary shafts 58, 60 are rotatably ss 
provided to cross over the casing 12 and the vane por- 
tions 62, 64 are provided on the rotary shafts such that 
by rotating the rotary shafts, opening/closing of the flow 


path and opening/closing of the plurality of the holes are 
carried out at the same time. 

[0138] Consequently, as shown in FIG. 25A, open- 
ing/closing of the flow path and opening/closing of the 
plural holes are carried out by rotating the rotary shafts 
58, 60 so that they are conducted by a single driving 
system. Because the basic structure comprises the 
rotary shafts and driving pins, the structure is very sim- 
ple, and therefore easy to produce, can be formed with 
minimized parts, and maintenance and control thereof 
are very simple. 

[01 39] According to this embodiment, like the first 
embodiment, the shared driving mechanism 28 com- 
prises the rotary shafts 58, 60 mounted rotatably on the 
casing 12 and the vane portions 62, 64 mounted on the 
rotary shafts 58, 60, the vane portions 62, 64 having 
first vane plates 66a, 68a mounted idlingly on the rotary 
shafts 58, 60 and another vane plates 66b, 68b 
mounted slidably on the first vane plates, and the 
shared driving mechanism 28 further comprises long 
grooves 84, 86 disposed in the vane plates 66a, 66b, 
68a, 68b respectively, driving pins 38 which are fixed to 
the rotary shafts 58, 60 such that they direct in radius 
direction and end of which are protruded through the 
long grooves 84, 86 in the vane plates overlaid, and 
stopper portions 44 for determining positions for closing 
the flow path P by means of the blade portions 62, 64. 
[0140] An effect of provision of the shared driving 
mechanism is the same as in the first embodiment. 
Because opening/closing of the flow path P and open- 
ing/closing of the plural holes provided in the vane por- 
tions are carried out by a single driving mechanism, 
material cost and production cost are cheap. Because 
structure members are concentrated ly used, it is con- 
venient in viewpoints of sharing, maintenance and con- 
trol of the part members. 

[0141] The shared driving mechanism 28 basically 
comprises only the rotation shaft and the driving pin 38 
installed on the rotation shaft. Therefore, the structure is 
very simple, production thereof is easy and the material 
cost can be reduced to very cheap level. 
[0142] Further, by rotating the rotary shafts so as to 
close the flow path temporarily and then rotate the same 
rotary shafts further continuously from this flow path 
closing state, the vane plates are slid to close the plural 
holes 1 8 without any electrical control means or the like. 
Thus, the rotation of the driving pins 38, which move 
within the long grooves, directly move the vane plates 
linearly so that there is no waste motion produced. 
Because the conversion mechanism for converting 
rotary motion to linear motion is very simple and 
depends on interlocking motion, gears, belts or the like 
are not required and therefore low cost is assured. Fur- 
ther, maintenance and inspection are easy and fault 
ratio is very low. 

[0143] The shared driving mechanism 28 rotates the 
rotary shafts 58, 60 further continuously from the state 
in which the flow path P has been just closed, so as to 
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slide the vane plates to open/close the plural holes 18. 
Therefore, there is no waste in motion and the operation 
thereof is secure. Because the vane portions 62, 64 are 
rotated in opposite directions to each other to 
open/close each of half of the flow path. To achieve 
simultaneous opening/closing of these vane portions, a 
synchronous opening/closing mechanism 90 is pro- 
vided. 

[0144] As shown in FIGs. 15, 18, the synchronous 
opening/closing mechanism 90 is mounted outside of 
the metallic casing 12 which contains ends of the rotary 
shafts 58, 60. The synchronous opening/closing mech- 
anism 90 is incorporated in a box formed of a fixing 
base 92, a frame 94 and a cover 96. According to this 
embodiment, the synchronous opening/closing mecha- 
nism 90 comprises cam members connected to the 
rotary shafts 58, 60 and slide mechanism which 
engages the cam member and rotates the same cam 
member inversely. 

[0145] As shown in FIG. 1 8, eccentric cams 98 having 
substantially egg-shaped cross section, which are cam 
members are fixed to end portions of the rotary shafts 
58, 60 and an input pin 100 is provided on an isolated 
end portion of each cam 98 on the external side with 
respect to the casing 12. The input pins are turned in 
opposite directions to each other with respect to the 
rotary shafts 58, 60 so that the eccentric cams 98 are 
rotated just like in crank motion. 

[0146] On the other hand, as shown in FIGs. 19-21, a 
slide plate 104 as a sliding mechanism is supported by 
supporting shafts 102 so as to direct along the direction 
of airflow. That is, the rectangular slide plate 104 has 
guide long grooves 106 which are formed long in the 
direction of air flow. The supporting shafts 102 installed 
on the fixing base 92 go through the guide long grooves 
106 and are fixed each with a locking head bolt from 
above the groove 106 in such a condition that a cylinder 
is provided below and the slide piate 104 is slidably 
mounted on that cylinder in the flow direction. 
[0147] Further, the slide plate 104 contains two 
engaging grooves 108 which are provided in a direction 
substantially perpendicular to the sliding direction and 
at an interval separating them. The input pins 100 corre- 
sponding to the rotary shafts 58, 60, installed on the 
eccentric cams 98 go through the engaging grooves 
108 so that they protrude. Consequently, when the slide 
plate 104 is slid in the direction of the air flow, the input 
pins 100 move within the guide long grooves 106?? so 
that they take circular motion in the range r around the 
rotating shafts 58, 60. Then, this range in which the pins 
100 move a range in which the rotary shafts 58, 60 are 
rotated as such a range in which at least the vane plates 
62, 64 opens or closes the flow path P. 
[0148] Further, drive receiving pins 110 of the slide 
drive mechanism which will be described later are 
installed on this slide plate 104. The slide drive mecha- 
nism 112 based on the slide plate 104 comprises a 
screw shaft 1 1 4 which is mounted on the frame 94 so as 


to extend in the direction of the sliding motion of the 
slide plate 104, a nut member 116 which is engaged 
with this screw shaft 1 14 so that it advances or retracts 
in the sliding direction of the slide plate, a slide adjusting 

s plate 1 1 8 the substantial center portion of which is sup- 
ported by a bottom face of the nut member and which is 
provided in a direction of intersecting the screw shaft 
1 14, and coil springs 120 which are stretched between 
the slide plate and the slide adjusting plate 118 so as 

10 rotate the slide adjusting plate 118 counterclockwise. 
The aforementioned drive receiving pins 110 are 
located on edges of the slide adjusting plate 118 such 
that front ends thereof are protruded above the adjust- 
ing plate. Therefore, against the pulling force of the coil 

is springs 120, the drive receiving pins 110 hold the 
adjusting plate 1 18 in a condition substantially perpen- 
dicular to the screw shaft 114. Consequently, the nut 
member 116 can move linearly along the screw shaft 
1 14 and at the same time, the linear motion of the input 

20 pins 100 is converted to rotary motion smoothly while a 
shock produced by the linear motion is absorbed by the 
elasticity of the coil springs. Meantime, reference 
numeral 122 denotes a drive motor the driving shaft of 
which is fixed on the screw shaft 114. Reference 

25 numeral 124 denotes an airflow rate detecting sensor 
which is provided in the upstream relative to the vane 
portions 62, 64. 

[0149] Next, an operation of the third embodiment will 
be described. Referring to FIGs. 24, 25A,B, in flow-path 

30 full opening condition, the vane portions 62, 64 are dis- 
posed along the flow direction. At this time, because the 
second vane plates 66b, 68b are pressed against the 
first vane plates 66a, 68a by the coil springs 88, the driv- 
ing pins 38 are maintained at the position x in the long 

35 grooves 84, 86 so as to fully open the holes 18, and 
then with the holes 18 fully open, the vane portions are 
rotated from the full open condition to the full close con- 
dition. 

[01 50] Then, when the rotary shafts 58, 60 are rotated 

40 further from the flow path full closing condition, in the 
same direction, the vane portions 62, 64 are in contact 
with the stopper portions 44 so that the rotation thereof 
is blocked. As shown in FIG. 25A, the rotary shafts are 
further rotated from the full open condition in which the 

45 driving pins 38 are located at the position x so as to 
keep the holes 18 full open to the conniption in which 
the driving pins 38 are moved to the position y. Conse- 
quently, opening/closing of the plural holes 18 can be 
carried out by rotating the rotary shafts further continu- 

50 ously from the flow path closing condition. 

[0151] The opening/closing operation of the rotary 
shafts 58, 60 is carried out by the cam members, slide 
mechanism and slide drive mechanism of the synchro- 
nous opening/closing mechanism 90, which rotates the 

55 vane portions 62, 64 synchronously in opposite direc- 
tions to each other so as to open or close the flow path. 
The synchronous opening/closing mechanism is not 
restricted to a structure of this embodiment but any 
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structure is permitted as long as it can rotate the rotary 
shafts 58, 60 synchronously in opposite directions to 
each other. 

[0152] The third embodiment comprises the casing in 
which an air path is formed internally and vane portions 
which are rotated in the casing so as to open/close the 
flow path, the vane portions containing a plurality of the 
vane plates which are overlaid, mounted slidably and 
have a plurality of the holes. Further, when open- 
ing/closing the entire flow path by means of the vane 
portions, the holes of corresponding vane plates are 
made to communicate with each other so as to form 
communicating openings. After the air path is closed, 
any of the vane plates is slid so as to close the commu- 
nicating openings. 

[0153] Further, the shared driving mechanism is pro- 
vided in which the rotary shafts are rotatably provided 
so as to cross over the casing and the vane portions are 
mounted on the rotary shafts, so that, by rotating the 
rotary shafts, the opening/closing of the flow path and 
opening/closing of the plural holes are carried out. In 
this shared drive mechanism, by rotating further the 
rotary shafts continuously from the condition in which 
the flow path is closed, the vane plates are slid to 
open/close the plurality of the holes. The operation and 
effect of the present embodiment includes ability to pre- 
vent generation of wind noise and other noise effec- 
tively, improvement of the flow rate control function in 
the case when the vane portions are almost fully closed, 
which is the most difficult and important work, ability of 
preventing drift current, carrying out rectification and 
being installed near an air conditioner at the end of a 
system, improvement of airflow rate detecting accuracy, 
and that not so many sensors are required. The same 
operation and effect as the first embodiment can be 
obtained. Although in this embodiment, two pairs of the 
vane portions are provided on two rotary shafts, for 
example, it is permissible to so construct that 3, 4, 5, 6, 
... pairs of the vane portions, which comprise overlaid 
vane plates having a plurality of holes, are rotatably 
supported in a casing having a square cross section 
and opened/closed through link mechanism at the same 
time while opening/closing of the holes is carried out by 
sliding the vane plates at the same time when open- 
ing/closing of the flow path is carried out. 
[0154] Next, the airflow-adjusting damper 10-4 
according to the fourth embodiment of the present 
invention will be described with reference to FIGs. 26- 
32. The same reference numerals are attached to the 
same components and a description thereof is omitted. 
[0155] The airflow-adjusting damper of the fourth 
embodiment comprises the casing 1 2 for forming airflow 
internally and the vane portions 14 which are rotated in 
the casing 12 so as to open/close the flow path R the 
vane portions 14 containing a plurality of the vane 
plates 16a, 16b which are overlaid, slidably mounted 
and have plural holes 18. When the flow path P is 
opened/closed by the vane portion 14, the plural holes 


18 are made to communicate with each other so as to 
form communicating opening and after the air path P is 
closed, any of the vane plates 16a, 16b is slid to close 
the communicating opening. The shared drive mecha- 
s nism 28 is provided in which the rotary shafts 22 are 
rotatably mounted so as to cross over the casing 1 2 and 
the vane portion 14 is provided on the rotary shafts 22 
and by rotating the rotary shafts 22, opening/closing of 
the flow path and opening/closing of the plural holes are 
w carried out. Further the shared drive mechanism 28 is 
so constructed as to slide the vane plates to close the 
plural holes 18 by rotating further the rotary shafts con- 
tinuously from the condition in which the flow path is 
closed. 

is [0156] The same effect as the first embodiment can 
be obtained with the same structure. In this embodi- 
ment, the vane portion 14 for opening/closing the flow 
path P is a pair and the vane plates 1 6a, 16b which have 
real circular shape substantially corresponding to an 

20 internal diameter of the cylindrical casing are rotated so 
as to open or close the flow path P. 
[01 57] Although rotation of the rotary shaft and open- 
ing/closing of the plural holes by means of the shared 
drive mechanism 28 are the same, the concrete shared 

25 drive method is different. Referring to FIGs. 26, 29, 31, 
the shared drive mechanism 28 comprises the rotary 
shafts 22 rotatably provided in the casing 12 and the 
vane portion 14 mounted on the rotary shafts, the vane 
portion containing the first vane plate 16a which is 

30 idlingly mounted on the rotary shaft 22 and the second 
vane plate 16b which is slidably fixed to the first vane 
plate 16a. 

[01 58] According to this embodiment, the rotary shaft 
22 contains a screw portion 126 and further a retracting 

35 mechanism 1 26 which engages this screw portion so as 
to slide any of the vane plates is provided. As shown in 
FIG. 26, the rotary shaft 22 is rotatably supported by the 
bearing 20 fixed on the casing 12 so as to cross over the 
flow path. The first vane plate 1 6a of the vane portion 1 4 

40 is idling mounted on this rotary shaft 22 through the 
mounting member 24 comprising a shaft band. In the 
center of this rotary shaft 22 is formed a screw groove 
which is the screw portion 126 and on the right and left 
sides of the screw portion are mounted sleeves 130 

45 having predetermined length. The structure for setting 
the length of the screw portion is not restricted to this 
method. It is permissible to disable the motion of the nut 
member by the length and width of the cutout hole 
which will be described later, and any other structure 

so may be permitted. 

[01 59] A rectangular cutout portion 1 32 is formed at a 
position corresponding to the screw portion 126 of the 
rotary shaft 22 of the first vane plate 1 6a. A nut member 
134 which engages the screw portion 126 and retracts 

55 is provided and the proximal end of this nut member is 
fixed on the second vane plate 16b through the cutout 
portion 132. 

[0160] Thus, when the rotary shaft 22 is rotated, the 


16 


31 


EP 0 924 475 A1 


32 


nut member is retracted along the rotary shaft and the 
second vane plate 16b of the sliding side is slid following 
this operation. 

[0161] Further, as shown in FIG. 28, a tension spring 
1 38 one end of which is fixed to the first vane plate 1 6a s 
and the other end of which is fixed to a supporting mem- 
ber 136 provided in the flow path is stretch so that the 
first vane plate is always urged in the direction of closing 
the flow path P. Then, the stopper member (44) having 
L-shaped cross section is provided in the flow path so w 
that the vane portion 14 is restricted in a direction per- 
pendicular to the air flow when the flow path is fully 
closed. The tension spring is not restricted to this 
embodiment and for example, it is permissible to mount 
the coil spring on the rotary shaft so that the spring end is 
is urged in the direction of closing the flow path. 
[0162] The retracting mechanism 128 includes the 
aforementioned nut member and an urging member 
138 exemplified by the tension spring. The length of the 
screw portion 126 must only be set to such a length at 20 
least enabling a plurality of the holes 18 provided on the 
vane plate to be opened or closed. 
[0163] An operation of this embodiment will be 
described. As shown in FIG. 28, the first vane plates 
16a is always urged by the tension force of the urging 25 
member 138 in the direction of closing the flow path P. 
At this time, although not shown in FIGs. 26, 29, 31, the 
nut member 134 has been rotated fully counterclock- 
wise so that the nut member 134 is located near the left 
end of the screw portion 126. At this time, the plural 30 
holes 18 provided on the vane portion are fully closed 
(see FIG. 32A). 

[0164] When the rotary shaft 22 is rotated clockwise 
in FIG. 28, the screw portion 126 advances the nut 
member 134 to the right direction so as to open the 35 
holes 18 (see FIG. 32B). At this position, the nut mem- 
ber 134 is not advanced in the same direction. Thus, if 
the rotation shaft is rotated clockwise, the entire vane 
portion 14 is rotated in the direction of opening the flow 
path against the urging force of the urging member 138 40 
so that the flow path is fully opened as shown by the 
chained line of FIG. 28 (see FIG. 32A). At this time, the 
nut member 134 is located near the right end of the 
screw portion 126. In an interval from the state in which 
the flow path is fully closed to the state in which the flow 45 
path is fully opened, the plural holes 18 provided in the 
vane plates are kept fully open. 

[0165] On the other hand, if the rotary shaft 22 is 
rotated counterclockwise from the full opening condi- 
tion, the first vane plate 16a is rotated because it is so 
urged by the tension spring 138. Thus, the relative posi- 
tion between the screw portion 126 and nut member 
1 34 is not changed, so that the vane plate 1 6a is rotated 
until the flow path is fully closed, while keeping the holes 
18 fully open. 55 
[0166] At the position in which the flow path is fully 
closed, the vane portion 14 make contact with the stop- 
per member 44 so that the vane portion 14 is blocked. 


When the rotary shaft 22 is rotated further counterclock- 
wise, the nut member 134 advances on the screw por- 
tion 126, so that the second vane plate 16b is slid along 
the rotation shaft thereby closing the holes fully. 
[0167] According to this embodiment, the vane plate 
is slid by advancing or retracting the nut member fixed 
on the vane plate of the sliding side which engages the 
screw portion formed on the rotary shaft, thereby open- 
ing/closing the plurality of the holes 18. Thus, the oper- 
ation thereof is carried out securely. 
[0168] Next, the airflow-adjusting damper 10-5 
according to the fifth embodiment of the present inven- 
tion will be described with reference to FIGs. 33-38. The 
same reference numerals are attached to the same 
components and a description thereof in detail is omit- 
ted. 

[0169] This embodiment has the same operation and 
effect as the third embodiment in that: the airflow- 
adjusting damper of this embodiment comprises the 
casing in which the airflow path is formed internally and 
the vane portion which is rotated in the casing so as to 
open/close the flow path, the vane portion containing 
plural vane plates which are overlaid, slidably mounted 
and have a plurality of holes; two rotating shafts 58, 60 
are provided and two vane portions 62, 64 rotatably 
supported in the flow path are supported thereon; the 
vane plates are semi-circular and a length from the 
proximal portion to the vertex of the circumference is 
longer than the radius of the flow path and the vane por- 
tions are maintained at a sharp angle relative to the 
direction of flow when the flow path is fully closed; the 
shared drive mechanism is provided; the shared drive 
mechanism 28 comprises the rotary shafts 58, 60 rotat- 
ably mounted in the casing 12 and the vane portions 62, 
64 rotatably mounted on the rotary shafts, the vane por- 
tions 62, 64 including the first vane plates 66a, 68a 
which are idling mounted on the rotary shafts 58, 60 and 
the other vane plates 66b, 68b which are slidably fixed 
to the first vane plates 66b, 68b, and the shared drive 
mechanism 28 further comprising long grooves 84, 86 
provided in the vane plates 66a, 66b, 68a, 68b, the drive 
pins 38 which are fixed on the rotary shafts 58, 60 in the 
radius direction and go through the long grooves 84, 86 
in the plural overlaid vane plates so as to protrude, and 
the stopper portions 44 for specifying the position in 
which the flow path P is to be closed by the vane por- 
tions 62, 64. The components to which the same refer- 
ence numerals are attached have the same structure as 
in the third embodiment and the same operation. Thus, 
a description thereof is omitted. 
[01 70] In the fifth embodiment, the shared drive mech- 
anism 28 has double rotary shafts. The gear mecha- 
nism makes the double shafts carry out the rotation 
corresponding to the opening/closing of the flow path by 
the vane portions and rotation corresponding to the 
opening/closing of the plural vanes of the vane portions 
in series operation, so that these operations are shifted 
continuously. The motor drive shaft carries out the 
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opening/closing of the flow path and the opening/clos- 
ing of the plural holes at the same rotation speed. 
[0171] Referring to FIGs. 33, 34, 35, a gear mecha- 
nism 142 which engages the pinion gear 140 connected 
to a motor drive shaft (not shown) is mounted on shaft s 
ends of the rotation shafts 58, 60 outside of the casing 
12. These rotation shafts and gear mechanisms contain 
the same structure components each, therefore one 
rotation shaft and gear mechanism will be described. 
[0172] As shown in FIGs. 36, 38, the rotation shaft 58 10 
according to this embodiment contains double shaft 
structure comprising a middle shaft 58a and an outer 
shaft 58b which is mounted on an external circumfer- 
ence thereof and rotated slidingly freely. A driving pin 38 
is fixed on the middle shaft 58b so as to direct in the is 
radius direction and an end thereof goes through the 
long grooves 84, 86 of the vane plates 66a, 66b. 
[0173] On the other hand, on an external face of the 
middle shaft 58a is mounted the outer shaft 58b such 
that it is movable relative to the middle shaft and coaxial 20 
therewith. The cutout groove 144 is formed at a position 
corresponding to the drive pin 38 mounting position of 
the middle shaft 58b as shown in FIG. 38. The drive pin 
38 of this middle shaft 58a goes through the cutout 
groove 144 and further goes through the vane plates 25 
66a, 66b so as to protrude. Rotation of this drive pin 38 
opens or closes the plural holes 18 in the vane portion. 
[0174] The gear mechanism 142 installed on an end 
of the rotation shaft 58 comprises a first gear 146 and a 
second gear 148. Referring to FIGs. 36, 38, the first 30 
gear 146 is formed in a substantially fan shape and a 
circular proximal portion is fixed to the middle shaft 58a. 
An interlocking pin 150 is raised from the first gear 146 
(provided on a backside of FIG. 36A). When the second 
gear is rotated, this interlocking pin is pushed so that the 35 
first gear is synchronously rotated in the same direction. 
On a fan-like circular portion of this first gear 146 is 
formed an engaging portion 152 having gear teeth for 
engaging a pinion gear 140. When the first gear 146 is 
rotated, the middle shaft 58a is also rotated. Thus, the 40 
drive pin 38 is driven so as to rotate the second vane 
plate 66b which is a sliding vane plate in such a direc- 
tion that the plural holes 18 are closed. 
[01 75] The second gear 1 48 is also formed in the sub- 
stantially fan-like circular shape and fixed to ends of the 45 
rotation shafts such that it overlies the first gear with a 
gap in the length direction of the rotation shaft 58. That 
is, the proximal portion of the second gear 148 is fixed 
to the outer shaft 58b. Then, an engaging portion 154 
which will engage the pinion gear 1 40 is provided on the so 
circumference. The interlocking pin 150 of the first gear 
146 is installed in a direction intersecting the rotation 
direction, within a rotation range of the engaging portion 
154 of the second gear 148. As a result, when the sec- 
ond gear is forcibly rotated, the first gear is rotated fol- 55 
lowing it. 

[01 76] In this embodiment, the first vane plate 66a is - 
fixed to the outer shaft 58b and the second vane plate 


66b is slidably provided in a direction intersecting the 
rotation shaft such that it overlies the first vane plate 
66a. Thus, when the second gear is rotated, the outer 
shaft is rotated and accompanyingly, the first vane plate 
66a is rotated in the flow path. 

[0177] Referring to FIG. 36A, the vane portion 62 
directs to the upstream of airflow as shown by the solid 
line such that it is fully opened. In FIG. 38, the drive pin 
38 fixed on the middle shaft 58a is located at the left end 
shown by the solid line. Thus, the second vane plate 
66b of the sliding side is slid so as to open the plural 
holes 18 fully. 

[01 78] When the pinion gear 1 40 which interlocks with 
the drive gear is rotated, the engaging portion 1 54 of the 
second gear engages the second gear 148 and rotates 
it in the clockwise direction. A strike portion located on 
an edge of the corner portion of the second gear 
pushes the interlocking pin 150, so that the first and 
second gears are rotated synchronously in the clock- 
wise direction without changing the relative position 
between the middle shaft 58a and outer shaft 58b. 
Because the relative rotation position between the mid- 
dle shaft and outer shaft is not changed, the drive pin 38 
is not moved in the cutout groove 1 44 and the vane por- 
tion 64 is rotated in the direction of closing the flow path 
with the plural holes 18 fully open. 
[01 79] When the vane portion makes contact with the 
stopper portion 44 which is a flow path wall in FIG. 36A, 
an end of the second gear 148 and an end of the first 
gear 146 both engage the pinion gear 140. When the 
pinion gear 140 is further rotated, it engages the engag- 
ing portion 152 of the first gear 140. Because the first 
gear having the interlocking pin has a sufficient rotation 
range, it is rotated freely without an interference with the 
second gear. Thus, the middle shaft 58a fixed to the first 
gear is rotated so as to change the relative rotation posi- 
tion to the outer shaft 58b. As a result, when the drive 
pin 38 moves from the left end position to the right end 
position in FIG. 37, the holes 18 are closed as shown in 
FIG. 36C so that the flow path is fully closed. At this 
time, the circular portions of the respective gears 152, 
154 substantially overlie each other. 
[0180] If the pinion gear 140 is rotated inversely, the 
opening of the holes 1 8 and opening of the flow path are 
carried out in reverse order and both the gears are 
returned to the position shown in FIG. 36A. In the 
shared drive mechanism of this embodiment, open- 
ing/closing of the flow path and opening/closing of the 
plural holes are carried out by interlocking and series 
operation of the gears, so that the operation of the vane 
portions is conducted securely thereby achieving high 
reliability. 

[0181] Further, because the double shaft structure 
including the middle shaft and outer shaft is applied in 
this embodiment, the interlocking of the gears to drive 
the vane portions in the casing can be performed 
smoothly. The structure for connecting two driving 
movements in series, particularly a structure for contin- 
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uously driving the two driving motions is simplified and 
production of this system is facilitated. 
[0182] The structure of the fifth embodiment is the 
same as that of the third embodiment and the same 
operation and effect can be attained. For example, by s 
using the two pairs of the vane portions 62, 64 having 
the semi-circular shape, and driving them in butterfly 
fashion so as to open/close each of half of the flow path, 
the flow rate control characteristic can be improved as 
compared to the case in which a pair of the vane plates 10 
are supported so as to open/close the flow path. Fur- 
ther, by arranging the rotation shafts in series in the flow 
path, the pressure loss in the flow path P is minimized 
so as to raise the airflow rate control characteristic. 
[0183] Further, the structure in which the vanes are is 
overlaid with each other and the plural vanes can be 
slidingly opened/closed is the same, and an operation 
and effect thereof are the same as the first embodiment. 
The same operation and effect as the first embodiment 
include ability of preventing wind noise and other noise 20 
effectively, improvement of flow rate control function in 
the case when the vane portions are fully closed, which 
is the most difficult and important point, ability of pre- 
venting drift current, carrying out rectification and being 
installed near an air conditioner at an end of an system, 25 
improvement of the airflow detecting accuracy, and that 
a minimum number of sensors can satisfy requirement. 
[0184] Further, the airflow rate adjusting damper 10-6 
according to the six embodiment of the present inven- 
tion will be described with reference to FIGs. 39, 42. so 
The structure of the vane portion 1 4 and the other struc- 
ture are the same for example, the first embodiment. 
The same reference numerals are attached to the same 
components and a description thereof is omitted. 
[0185] In the sixth embodiment, the shared drive 35 
mechanism 28 is provided at each vane portion of a 
multi-vane type damper. In FIGs. 39, 40, the damper 
casing 12 is square and four square vane portions 14 
are rotatably supported by the rotation shafts 22 so as 
to open or close the air flow path having square cross 40 
section. In the multi-vane type damper of this embodi- 
ment are provided the vane portions 1 4 in which the plu- 
ral vane plates 16a, 16b ... are overlaid so that they are 
freely slidable. 

[0186] FIG. 39 shows multi-vane type damper of 45 
opposing vane type in which two vane portions 14 are 
opened/closed such that they oppose each other. Each 
vane portion contains the shared drive mechanism 28 
for carrying out opening/closing of the airflow path and 
opening/closing of the plural holes 18 by rotating the so 
rotary shaft. In this embodiment, link mechanism 156 is 
utilized. When the rotation shaft 22R is rotated, the rota- 
tion shafts 22 S, 22T, 22 U are synchronized therewith so 
that the other rotation shafts 22S, 22T are rotated 
inversely. If the 22 R is connected to a motor drive shaft, ss 
the vane portions supported by other rotation shafts are 
rotated in opposite direction so that the vane plates 1 6a, 
16b are slid thereby opening/closing the plural holes 18. 


Although the conventional link mechanism is used for 
synchronous opening/closing, it is permissible to drive 
each vane plates separately. 

[0187] FIG. 40 shows a multi-vane damper of parallel 
vane type. In this embodiment also, the vane portions 
are opened or closed synchronously with the link mech- 
anism 156 so as to open/close the plural holes 18. In 
this embodiment, the vane plates are slid along the rota- 
tion shafts by means of the drive pins in the same man- 
ner as the first embodiment. 

[0188] In the case of utilizing the multi-vane type 
damper in, for example, a flow path having a large duct 
diameter, it is permissible to form a slide opening/clos- 
ing type damper having a plurality of holes. The link 
mechanism 156 of this embodiment may be made to 
synchronize by using a belt, chain, gear or the like. 
[01 89] In the case when the shared drive mechanism 
is attached to each vane portion of the multi-vane type 
damper, it is permissible to construct that the second 
vane plates are allowed to slide in a direction intersect- 
ing the rotary shaft as shown in the third embodiment or 
it is permissible to form the rotary shaft with multiple 
shafts so that opening/closing of the airflow path and 
opening/closing of the plural holes are shifted by the 
gear mechanism, like the third embodiment. 
[0190] The airflow-adjusting damper of the present 
invention is not restricted to the above described 
embodiments but any modification may be made within 
a scope not departing from the gist of the present inven- 
tion mentioned in claims thereof. 
[0191] While preferred embodiments of the present 
invention have been described using specific terms, 
such description is for illustrative purposes, and it is to 
be understood that changes and variations may be 
made without departing from the spirit or scope of the 
following claims. 

Claims 

1 . An airflow-adjusting damper comprising: a casing in 
which an airflow path is formed internally; and vane 
portions which are rotated in said casing so as to 
open/close said airflow path, 

said vane portions containing a plurality of 
vane plates which are overlaid mutually, slida- 
bly mounted thereon and have a plurality of 
holes. 

2. An airflow-adjusting damper according to claim 1 
wherein, when an entire airflow path is 
opened/closed by said vane portions, the plural 
holes are made to communicate with each other to 
form communicating openings and after the airflow 
path is closed, any of said vane plates is slid so as 
to close said communicating openings. 

3. An airflow-adjusting damper according to claim 2 
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wherein rotation shafts are rotatably provided so as 
to cross over said casing, said vane portions being 
mounted on said rotation shafts, said airflow-adjust- 
ing damper further comprising a shared drive 
mechanism which carries out opening/closing of 5 
said airflow path and opening/closing of the plural 
holes by rotating said rotation shafts. 

4. An airflow-adjusting damper according to claim 3 
wherein said shared drive mechanism is so con- w 
structed as to slide the vane portions so as to close 
said plural holes by further rotating said rotation 
shafts continuously from the condition in which said 
airflow path is closed. 

15 

5. An airflow-adjusting damper according to claim 3 
wherein said shared drive mechanism comprises 
the rotation shafts which are rotatably provided on 
the casing and the vane portions mounted on the 
rotation shafts, said vane portions including first 20 
vane plates which are mounted idlingly on said 
rotation shafts and other vane plates which are sli- 
dably fixed to said first vane plates, said airflow- 
adjusting damper further comprising long grooves 
formed in each of said vane plates, driving pins 25 
which are fixed on said rotation shafts in the radius 
direction and go thorough the long grooves in the 
overlaid plural vane plates so as to protrude and 
stopper portions for specifying such a position in 
which said flow path is to be closed by said vane 30 
portions. 

6. An airflow-adjusting damper according to claim 5 
wherein said long grooves are set to such a length 
including a rotation range of the driving pin which, 35 
when the rotation shafts are further rotated from the 
condition in which the airflow path is closed by said 
van portions, hooks other vane plate so as to slide 
them until said plural holes are completely closed. 

40 

7. An airflow-adjusting damper according to claim 3 
wherein said shared drive mechanism contains urg- 
ing members for always applying an urging force in 
such a direction that each the plural holes in said 
plural vane plates forms communicating openings, as 

8. An airflow-adjusting damper according to claim 5 
wherein said long grooves are provided in each of 
said vane plates so as to form a through portion for 
said driving pin and formed so that they direct at so 
least in different directions. 

9. An airflow-adjusting damper according to claim 5 
wherein said other vane plates are provided slida- 

bly along the rotation shafts. 55 

10. An airflow-adjusting damper according to claim 5 
wherein said other vane plates are provided in a 


direction intersecting the rotation shafts. 

11. An airflow-adjusting damper according to claim 5 
wherein said plural vane plates are provided so that 
they are slidingly rotatable. 

12. An airflow-adjusting damper according to claim 1 1 
wherein said plural vane plates are formed in circu- 
lar shape, the long groove in said first vane plate is 
formed longer in a direction intersecting the rotation 
shaft and the long groove in the other vane plate 
which is slidingly rotatable relative to said vane 
plate is formed longer in the radius direction of said 
vane plate than the pin diameter of the driving pin. 

13. An airflow-adjusting damper according to claim 5 
wherein said rotation shafts and vane portions con- 
tain flow path opening/closing urging member for 
urging said vane portions in the direction of closing 
said flow path or opening said flow path. 

14. An airflow-adjusting damper according to claim 13 
wherein said flow path opening/closing urging 
member comprises a urging spring, which is 
stretched over said other vane plates, acting as a 
pressing against said first vane plates. 

15. An airflow-adjusting damper according to claim 3 
wherein said rotation shafts are provided in plurality 
so as to cross over the casing and the vane por- 
tions for opening/closing the flow path while 
engaged therewith are provided in plurality. 

16. An airflow-adjusting damper according to claim 15 
wherein the rotation shafts on which said vane por- 
tions are engaged are disposed in series relative to 
the airflow path, said vane portions being provided 
so as to rotate in opposite directions to close the 
flow path. 

17. An airflow-adjusting damper according to claim 15 
further comprising a synchronous opening/closing 
mechanism for synchronously opening/closing said 
plural vane portions. 

18. An airflow-adjusting damper according to claim 15 
wherein two of said rotation shafts are provided in 
the flow path and said vane portions are fixed 
thereto such that two pairs of the vane portions 
open/close two-division planes of the airflow path. 

19. An airflow-adjusting damper according to claim 3 
wherein said shared drive mechanism comprises 
the rotation shafts which are rotatably provided in 
the casing and the vane portions which are 
mounted on the rotation shafts, said vane portions 
including the first vane plate which is mounted 
idlingly relative to said rotation shafts and other 
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20. 


21 


22. 


23. 


vane plate which is fixed slidably to said first vane 
plate, said rotation shaft containing a screw portion, 
said airflow-adjusting damper further comprising a 
retracting mechanism which is engaged with said 
screw portion so as to slide any of the vane plates. 

An airflow-adjusting damper according to claim 19 
wherein said retracting mechanism comprises a nut 
member which engages said screw portion while 
fixed to said other vane plate so that it advances or 
retracts along said rotation shaft, and an urging 
member for always urging said first vane plate in the 
direction of closing the flow path. 

An airflow-adjusting damper according to claim 3 
wherein said shared drive mechanism comprises 
said plural vane plates which are connected to dou- 
ble shaft structure containing a middle shaft and an 
outer shaft. 

An airflow-adjusting damper according to claim 21 
wherein said shared driving mechanism comprises 
a gear mechanism which is connected to the output 
shaft of the motor and for connecting the open- 
ing/closing of the vane plates to the sliding open- 
ing/closing of the plural holes in series operation. 

An airflow-adjusting damper according to claim 22 
wherein said shared drive mechanism comprises 
the long grooves provided in said overlaid plural 
vane plates in the direction intersecting the rotation 
shaft, the middle shaft on which the driving pin pen- 
etrating through the long groove is fixed, an outer 
shaft which is provided slidably and rotatably on the 
middle shaft and around said middle shaft coaxially 
therewith in double-shaft structure, a first gear 
which is fixed to said middle shaft and contains an 
interlocking pin at any position, and a second gear 
which is fixed to said outer shaft and includes a 
strike portion which strikes the interlocking pin of 
said first gear at the time of the rotation, 
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portion for guiding the sliding motion between the 
vane plates and a holding portion for holding the 
vane plates from being released from the overlaid 
condition. 

An airflow-adjusting damper according to claim 1 
wherein said plural holes are distributed almost 
entirely on the vane plates. 

An airflow-adjusting damper according to claim 3 
wherein said shared drive mechanism is provided 
on each of said vane portions of a multiple-vane 
opening/closing type damper. 


said second gear including an engagement 
portion with a driving gear which, when said 
second gear is rotated while striking the inter- 45 
locking pin so that the first gear is also rotated 
synchronously , rotates the vane portions up to 
the flow path closing position without changing 
relative rotation position between said middle 
shaft and outer shaft, 50 
said first gear including an engagement portion 
with the driving gear which rotates the middle 
shaft from a condition in which the vane por- 
tions close the airflow path so as to close said 
plural holes. 55 

24. An airflow-adjusting damper according to claim 1 
wherein said plural vane plates contain a guiding 
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